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IN recent years it has been realized that improve- 
ment in the results of treatment of carcinoma 
of the cervix is less likely to be attained by 
increasing the extent of surgical procedures, or 
by more radical or more highly-developed radio- 
therapy than by concentrating on the detection 
of the cancer in its early stages. This approach to 
the problem of carcinoma of the cervix explains 
the rapidly increasing use of diagnostic cytology. 
Another method of screening apparently normal 
or clinically non-suspect cervices may be offered 
by colpomicroscopy. 


HISTORICAL 


Hinselmann (1925) introduced a colposcope 
for the examination of the cervix at a magnifi- 
cation x20. With this new technique a detailed 
study of the visible part of the cervix was 
possible. Later modifications of this instrument 
produced a magnification of x40. It would 
appear that this technique has been practised 
mainly in German-speaking countries. 

The colposcope gives an enlarged picture of 
the gross architecture of the cervix, but it does 
not permit examination of the epithelial cells 
themselves. It therefore seemed desirable to 
develop techniques for microscopic examination 
of the cervix in situ. This problem has occupied 
workers in other fields of biological research 
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interested in the study of the surface of living 
tissue. 

Pick (1937) realized the limitations of micro- 
scopic examination of dead and fixed tissues. 
He introduced a microscope which enabled him 
to examine accessible mucosal surfaces in the 
living after vital staining. Vonwiller (1947) 
studied the general applications of surface 
microscopy, including the skin and eyes, as well 
as organs of experimental animals. The matter 
was taken up again by Antoine and Griinberger 
(1949). These workers carried out pioneer studies 
in this field and introduced a prototype of the 
colpomicroscope which was developed further 
during the following years. On the recom- 
mendation of Professor J. S. Mitchell such an 
instrument was acquired for the Radio- 
therapeutic Centre in Cambridge in 1958. 


THE COLPOMICROSCOPE, DESCRIPTION 


The instrument is mounted on a mobile stand 
(Fig. 1). It differs from the ordinary microscope 
essentially in the arrangements for illumination 
of the object. The distal end of the colpo- 
microscope is placed against the cervix, whereas 
the eye of the observer is applied to the eyepiece 
at the proximal end. 

The microscope (Grabner, 1953) consists of a 
tube with the eyepiece at one end and the 


357 20a 








358 


objective at the other. Several interchangeable 
eyepieces are available, giving magnifications of 
up to 16 diameters. The objective magnifies 
the image by 16-7 diameters. The total enlarge- 
ment achieved by the colpomicroscope there- 
fore amounts to a maximum of 270 diameters, 
depending on the eyepiece chosen. 

Before the microscope can be used a protective 
“guide tube”’ is introduced into the vagina. It 
distends the vagina and makes contact with the 
cervix through a plain glass plate. 

Illumination is supplied by a Tungsten low- 
voltage bulb of 30-watt (6V x 5A) housed above 
the microscope. The light is projected into the 
microscope as a cylindrical halo of parallel rays. 
These are focussed at the object point, thus 
allowing the image to be projected back through 
the centre of the tube, to the eyepiece or the 
focal plane. 

The microscope is secured to a carrier supplied 
with a screw and a lever which permit side to 
side and up and down movements of the guide 
tube over the cervix. By means of a pivot the 
carrier can be fastened in a clamping sleeve on 
the stand of the colpomicroscope. 

A beam splitter casing with a miniature 
camera body can be mounted over the eyepiece. 
The beam splitter permits observation of the 
object during photography through a focussing 
telescope (Fig. 2). A shutter in the beam splitter 
casing gives a range of exposure times. The 
shutter is linked to an over-volting device 
attached to the lower part of the stand. The 
over-volting device, supplied with power from 
an A.C. mains at 220 volts, produces a high 
intensity short duration illumination peak for 
photography. A switch knob on the transformer 
which is fitted with an ammeter permits 
regulation of the intensity of the current trans- 
mitted through a lead to the light bulb. 


METHOD OF USE AND TECHNIQUE 
OF EXAMINATION 


The lithotomy position has been found most 
suitable for this examination. An assistant 
exposes the cervix by distending the vagina with 
anterior and posterior angled single-bladed 
retractors. Any discharge present in the vagina 
is gently wiped away, avoiding any trauma to 
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the cervical epithelium. A wide suction pipette 
is useful for this purpose. Sodium bicarbonate 
lotion facilitates the removal of mucus. Pro- 
longed examination, however, may be impeded 
by further secretion of mucus. 

For the study of the superficial cell layers, 
these may be stained with haematoxylin which 
takes about 4-5 minutes; or with 0-2 to 0-5 per 
cent toluidin blue applied for 2-3 minutes. One 
per cent toluidin blue stains the cells within 
1 minute which saves time but tends to overstain 
the cytoplasm and if the field is to be photo- 
graphed the | per cent solution tends to darken 
the picture. It diminishes the clarity of the 
nuclei and by darkening the background reduces 
the contrast between nuclei and cytoplasm. 
The 1 per cent solution is most suitable for 
routine examination. If photography is con- 
templated it may be advisable to use a dilute 
solution first and apply a more concentrated dye 
if staining is found to be inadequate. The 
staining is carried out by means of a cotton 
wool swab soaked in the dye and applied to the 
cervix with a sponge-holding forceps. Any 
excess of the dye is removed. 

A guide tube is gently pushed into the vagina 
along the posterior retractor until the glass plate 
in in contact with the cervix. The tube is rotated 
so that the locating slit is uppermost. The 
microscope carrier is fastened on the stand 
and the bayonet ring is attached to the guide 
tube by a turn of the locking lever. The 
clamping screw is released so that the guide 
tube can be manipulated in order to bring the 
part to be examined within the circular mark of 
the glass plate. At this stage a torch is usually 
required. The guide tube is fixed in position by 
a turn of the clamping screw. The microscope is 
pushed over the guide of the carrier and secured 
by the locking screw. Its lead is plugged into 
the transformer. The light is switched on by a 
turn of the knob on the over-volting device. The 
pointer of the ammeter should not be allowed 
to pass beyond the “5S amps” mark. 

The cervical epithelium should now be 
visible. Accurate focussing can be obtained by 
means of the micrometric screw. Care should be 
taken to ensure that the cervix has the correct 
humidity; if it is too dry, air bubbles will collect 
between the cervix and the guide tube and 
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Fic. 1 
The colpomicroscope. The 
over-volting device is attached 
to the lower part of the stand. 








od Fic. 2 

The colpomicroscope in position in a patient. Through the focussing 
D€ telescope of the beam splitter the field can be observed during 
» photography. 
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Fic. 3 


Colpo-photomicrograph, showing the normai superficial squamous 
epithelium of the cervix. Even in normal cases there are variations 
in the depth of nuclear staining. The nuclei are widely spaced 
and the outline of the squamous cells can be discerned. » 325 
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Colpo-photomicrograph of the cervix, showing areas in which the 
cells are arranged concentrically. On moving the micrometric 
screw these formations give an appearance of crypts. As the cells 
are seen sideways, a false impression of crowding of nuclei and 
increased depth of staining of the cytoplasm is produced. » 325. 
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Fic. 5 
Colpo-photomicrograph of a cervical erosion. Showing the 
darkly staining columnar epithelium on the left and the more 
widely spaced squamous cells on the right. The mouth of a 
cervical gland opens amongst the squamous epithelial cells. 
The lumen of the gland filled with mucus appears as a clear space. 
< 325. 
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Colpo-photomicrograph of a true erosion. The large superficial 
squames have been lost. The deeper cell layers are exposed in 
which the nuclei are more closely spaced. = 406. 








Fic. 7 
Colpo-photomicrograph of a carcinoma in situ. The nuclei are 
unevenly distributed and in part crowded. Their size, shape and 
depth of staining varies. = 406. 





Fic. 8 


Colpo-photomicrograph of a carcinoma in situ. High power view 

of the right lower corner of the previous illustration marked by 

the artefact. Note the polychromasia and variations in shape and 
size. 640. 
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Fic. 9 


Colpo-photomicrograph of a cervix from a fresh hysterectomy 
specimen. The large polygonal squamous epithelial cells can be 
clearly distinguished. The nuclei are of variable size, partly small 
and pyknotic and partly large and more lightly stained. A 
nucleolus can be seen near the upper border of the field. » 380. 





Fic. 10 


Colpo-photomicrograph of a cervix from a fresh hysterectomy 
specimen. There are two types of nuclei. Small, mostly pyknotic 
and large vesicular types, with a fine chromatin meshwork, 
showing nucleoli in a few cases. Note the ‘small size of the 
nucleolus of non-malignant cells. In some parts the nuclei overlap 
each other indicating that several layers are being seen. 380. 
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COLPOMICROSCOPY, A NEW METHOD OF STUDY OF THE CERVIX IN THE LIVING 


interfere with visualization of the epithelium. If 
it is too wet, the film of fluid may be too thick 
and, as the microscope penetrates only a layer 
equivalent to the thickness of 2-3 epithelial 
cells, the cervix may not be seen. 

The area of the cervix marked by the circle 
in the guide tube can be scanned systematically 
from side to side and up and down by moving 
the screw drive or the lever respectively (Fig. 2). 


OBSERVATIONS 


The following colpomicroscopic findings and 
illustrations were all obtained from the living 
with the equipment described. 

The normal squamous epithelium does not 
by any means present uniform appearances. 
Figure 3 shows the cells on the anterior lip of 
the cervix. The nuclei are fairly evenly shaped 
and distributed but vary in depth of staining. 
In a few cases the outline of large squamous 
superficial cells can be discerned. The spacing 
of the nuclei may be regarded as fairly wide. 
Occasionally, as in Figure 4, concentric arrange- 
ments of cells are met with. On moving the 
micrometric screw these formations give the 
impression of crypts. Griinberger (1950) found 
concentric disposition of nuclei in healing 
erosions. In the latter case the nuclei tend to 
show some polymorphism. 

The colunmar epithelium of the endocervix 
stains more darkly than squamous cells. This 
can be observed when the epithelium of the 
endocervical type is accessible to the colpo- 
microscope as in cases of cervical erosion 
(Fig. 5), which are difficult to examine and even 
more difficult to photograph. Part of the field 
shows the deeply staining columnar cells. These 
cells are closely packed and the picture is very 
similar to that seen in cytological smears. As the 
tall cells are seen end-on they give the appear- 
ance of scanty cytoplasm separating the nuclei. 
On the other side of the field are large, flat and 
more widely-spaced squamous cells. The mouth 
of a cervical gland opens amongst the squamous 
epithelial cells. The demarcation between the 
columnar and the squamous cells is fairly 
clearly defined. 

In a true erosion the superficial squamous 
cells are lost. Figure 6 shows the appearances in 
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a post-menopausal woman. The deeper cell 
layers are exposed. The field is highly cellular 
and the picture bears no resemblance to normal 
superficial squamous epithelium. The nuclei tend 
to be oval. 

Figure 7.shows some of the features of a 
malignant neoplasm (from a case of carcinoma 
in situ). The nuclei are unevenly distributed and 
in part crowded. Their size, shape and depth 
of staining varies. In a high power view of the 
same cervix (Fig. 8) the nuclear outlines are less 
well defined but polychromasia, irregular out- 
line and spacing of nuclei can be recognized. 
The nuclei vary in appearance. In several cells 
the nucleoli which are not easily discernible 
in the photograph, are relatively large. This is a 
highly important feature of malignant cells 
which should, however, not be regarded as 
pathognomonic if no other evidence of malig- 
nancy is present (Mitchell, 1960). 


DISCUSSION 


Although the prototype of the colpomicro- 
scope was improved by Antoine and Griinberger 
since it was first introduced by them, further 
improvements are still required, particularly 
for the purpose of photography which must be 
regarded as essential so that a permanent record 
of the findings can be kept. Difficulties at 
present are due to movements by the patient 
including those due to respiration and pulsation. 
With the available light, exposures seem to be 
too long (1/10th to 1/25th of a second) to avoid 
blurring of microscopic detail in many instances, 
although they can often be seen clearly during 
examination. Such improvement can be shown 
in examples of specimens examined immediately 
after operation (Figs. 9 and 10). 

It has long been realized that naked-eye 
examination is insufficient for the detection of 
the early stages of carcinoma. Brandl and 
Griinberger (1957) studied a series of 150 cases 
of erosion not regarded as macroscopically 
suspicious. There were 5 cases of carcinoma, an 
incidence of 3-3 per cent. Four of the cancers 
were invasive and one pre-invasive. In the 
histologically negative cases there were fewer 
“‘suspect” findings with colpomicroscopy than 
with colposcopy or cytology, whereas, of 5 
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histologically proved cancers, 3 were clearly 
identified with colpomicroscopy. 

Colpomicroscopy introduced by Antoine and 
Griinberger (1949) may prove to be a useful 
method in the study of the human cervix in the 
living. It is not intended to render obsolete 
other methods used for the detection of cancer, 
such as colposcopy and cytology. It will never 
replace histological examination of biopsies. 
It should be regarded as a method comple- 
mentary to other investigations. * 

Brandl and Griinberger (1954), studying 
“suspicious” erosions in a series of 170 women 
by means of cytology, colposcopy and colpo- 
microscopy, found that, if cases of carcinoma 
were missed by one of the three techniques, they 
were detected by one of the others. Similarly, 
Antoine and Griinberger (1958) showed that 
by using all three methods of investigation 
more cases of carcinoma were detected than by 
one method alone. In 31 cases of pre-invasive 
carcinoma the findings were positive with 
cytology in 23, with colposcopy in 26 and with 
colpomicroscopy in 25 cases. However, they 
regarded a relatively high proportion of colpo- 
microscopy cases as “‘suspect”’. 

Walz (1955) points out that colposcopy, by 
producing the effects of a magnifying lens can in 
many cases only be expected to raise a suspicion 
of carcinoma whereas colpomicroscopy permits 
a more decisive diagnosis, because it shows the 
cancer cells, if they are present at the surface. 
The advantage of colpomicroscopy is that it 
shows not only the cells but also their relation 
to one another and the general architecture of 
the superficial layers. This will assist in the 
diagnostic assessment. However, colpomicro- 
scopy will never and should not replace cytology 
because it is likely to be available at special 
centres only and requires considerable experience 
in its use and interpretation. By contrast, 
cytological smears could—and perhaps should 

be obtained by every general practitioner. 

Colpomicroscopy could be useful for the 
selection of sites suitable for histological 
biopsy, particularly for the detection of micro- 
carcinoma. In the case of cytology, false positive 
or falsely “‘suspicious”’ smears frequently necessi- 
tate multiple biopsies. 

Colpomicroscopy cannot give information 
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about the deeper epithelial layers and, in the 
presence of carcinoma, it cannot answer the 
question of invasiveness. 

Whereas cytology is more generally applicable, 
technical difficulties are not uncommon in the 
case of colpomicroscopy. The vagina may be too 
narrow for the guide tube. If the portio is 
deflected by parametrial scarring it may be 
impossible to place the tube flush with the 
cervix. The external os and the squamo- 
columnar junction, often of the greatest interest 
for the detection of early cancer, proved in some 
cases inaccessible. 


SUMMARY 


The colpomicroscope, introduced by Antoine 
and Griinberger, is described. An account is 
given of the method of use and of the technique 
of examination. A few typical illustrations are 
shown. 

The use and limitations of colpomicroscopy 
are discussed and it is compared with other 
methods in current use for the detection of early 
carcinoma of the cervix. 
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I WOULD first like to thank the President and 
Council of the College for honouring me in the 
award of this Memorial Lectureship to the late 
Professor Blair Bell. This distinction for the year 
1960 is obviously unique since this lecture will 
be one of the first Blair Bell lectures to be 
delivered in this new college-building, a college 
which is the ultimate expression of Blair Bell’s 
aspirations. I am, therefore, the more deeply 
conscious of the significance of this lecture. 

Uterine abnormalities and particularly their 
aetiology was one of the many subjects in which 
Blair Bell was interested. His writings have 
made a very valuable contribution to the 
literature. His preference for referring to 
anomalous-shaped uteri as “‘atavistic’’ rather 
than abnormal is well known. I will illustrate 
later in this lecture that I have been successful 
in tracing hysterographic evidence of minor 
degrees of uterine abnormality in 59 related 
persons. Unfortunately, I have been unable to 
scrutinize the family trees further back than 
three generations, otherwise it might, perhaps, 
be possible to prove that Blair Bell’s atavistic 
comparisons were more realistic than he 
envisaged. 

As the title of the lecture infers I am limiting 
this discourse to the consideration of uteri, 
normal and abnormal, which have only one 
cervical opening to their uterine cavities. The 
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material is based on the hysterographic evidence 
of 295 cases of uterine abnormality and of 121 
cases whose interior uterine contour I have come 
to regard as normal for the human uterus. These 
latter cases make an important comparative 
study. The histories of a further 90 cases whose 
hysterograms I have extracted from the hospital 
files will be referred to. In all, therefore, we shall 
be considering the obstetrical and in some cases 
the gynaecological histories of some 500 cases, 
the interior shape of whose uteri has been proved 
by hysterography. From consideration of these 
many cases I hope: 


(1) To standardize a hysterographic picture and 
related obstetric behaviour which can be 
considered normal for the human uterus, as 
well as to standardize behaviour for each of 
the various groups of uterine abnormalities. 


(2) To present again some of the diagnostic 
criteria which I consider important in the 
elicitation of uterine abnormalities generally. 


(3) To consider in detail the more important 
complications related to uterine abnor- 
malities, and in particular one aspect which 
has hitherto escaped detailed study, namely, 
the syndrome of the long cervix. 


(4) To present further evidence that uterine 
abnormalities are genetic in origin. 


The various theories old and new concerning 
the aetiology of uterine abnormalities can be 
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derived from the writing of Blair Bell (1909, 
1934), Felix (1912), Moench (1927), Puddicombe 
(1929), Anderson (1931), Granberry and Faust 
(1938), Falls (1939), Moncure (1939), Rogers 
and Blocksom (1939), Braze (1943), Jarcho 
(1946) and many others. Their very number, as 
Masson and Kaump (1937) point out, suggests 
that proof is lacking. Suffice it to say that these 
many theories appear to refer mostly to the 
origin of the major degrees of yterine doubling 
like uterus didelphys and can only very in- 
directly, if at all, be aimed at explaining the 
more minor degrees of abnormality which are 
the subject of this communication. Personally, I 
find it very difficult to associate these theories 
with uterine abnormalities which I have found 
to be present inside a uterus that appears 
perfectly normal on external inspection. It is 
found that the interior hysterographic picture 
can vary appreciably without any obvious 
exterior evidence (Hay, 1958). In fact, most of 
the uterine anomalies which we shall be con- 
sidering in this paper probably exist inside, 
what appears to be, a normally developed mass 
of muscle tissue. 

Felix (1912) is the only writer, in the literature 
I can find, who attempts to explain, on embryo- 
logical grounds, the development of the minor 
degrees of uterine abnormality, but even his 
explanations do not take cognisance of the fact 
that the fundal mass of tissue can be perfectly 
normal to outward appearances. That it is 
possible to get even complete duplication of the 
Miillerian duct system inside an apparently 
normally shaped uterus exteriorly is illustrated 
by Figure 113. 

Unilateral failure of development of one 
Miillerian duct system, as expressed in uterus 
unicornis, is an obvious exception to this 
generalization. The experimental work of Fischel 
(1912), Boyden (1924, 1927, 1932), Waddington 
(1938) and Gruenwald (1938, 1941, 1947, 1949) 
indicates that other completely different factors 
may be at work here to account for these 
unilateral lesions. It seems, in fact, in a large 
number of cases encountered, that it is not the 
development of the Miillerian duct itself which 
is at fault but the preceding development of the 
Wolffian duct system; for these writers have 
shown that the Miillerian duct system and the 
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concomitant structures derived from _ the 
Wolffian duct are closely dependent on the 
preceding intact development of the Wolffian 
duct. 

The possibility that genetics plays an im- 
portant part in the development of uterine 
abnormalities cannot be overlooked and this is 
particularly so, I feel, in relation to the origin of 
the more minor degrees of abnormality. This is 
not only based on clinical evidence as we shall 
see later, but the experimental work of Hain and 
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Robertson (1936, 1937) illustrates that it is | 


possible to breed a strain of albino rats with 
similarly related lesions in the genito-urinary 
systems. 

The investigation to which the material of this 
paper is related covers a span of 24 years and is 
divided into two periods. The results and con- 
clusions of the first period of one and a half 
years were published previously (Hay, 1958). In 
that paper I presented X-ray evidence of 65 
cases of uterine abnormality and referred to a 
further possible 135 cases, of which I was unable 
to get X-ray proof. The incidence of the con- 
dition appeared to be in the neighbourhood of 
10 per cent. I also presented and evaluated new 
diagnostic criteria for the recognition of abnor- 
malities of the uterus in the antenatal period. 

In the second period of one year from June, 
1959 till the end of May, 1960, utilizing the 
experience gained from the first investigation and 
employing the diagnostic criteria formulated 
therein, I uncovered a further 277 abnormal 
cases of which I have obtained X-ray evidence 
in 221 cases. I am very pleased to have this 
opportunity of presenting the results of this 
further study as there were certain aspects of the 
first investigation about which I was not 
satisfied. With the combination of the two series 
I have now a sufficient number of cases to draw 
more definite conclusions. 

The X-ray pictures and case histories of all the 
cases in the 1958 series have been re-examined. 
The hysterographic pictures have been re- 
classified to match those in the 1960 series. In 
this review and re-classification of the hystero- 
grams the number of abnormal cases in the 
1958 series has been increased to 74. The 
obstetric histories of all the patients have been 
brought up to date. 
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TABLE I 
Total abnormalities in 1960 series .. cc. we 
How derived: 
1. From cases exhibiting breech delivery 50 
2. From cases exhibiting premature labour 3 
3. From cases exhibiting accidental 
haemorrhage . . a ia ‘a 7 
4. From cases exhibiting recurrent 
abortion aS + ey - 13) a 
5. From cases exhibiting infertility si 14) 
6. From cases exhibiting third stage 
abnormalities ae 7 - 6 
7. From cases exhibiting inco-ordinate 
uterine action a a rs 2 
8. From clinical diagnosis of the con- 
dition: 
(a) From antenatal signs wa 63 
(6) From exploration after 3rd 89 
stage oa wa os 26 
9. From investigation of relatives = 31 
10. From mistaken diagnosis wa ve 4 
11. At laparotomy (uterus unicornis) $s 2 


221 





During the year of the second series I carried 
out hysterographic examination of cases which 
had presented with certain complications of 
pregnancy, which I had come to associate with 
abnormalities of the uterus. These avenues of 
investigation and the number of cases of 
abnormality derived from each are outlined in 
Table I. Since all these cases are eventually 
considered together and since the origin and 
aspect of their selection have to be corrected 
for, it is important to know their source of 
derivation. 

The four cases of mistaken diagnosis (item 10) 
were thought to have a normal uterine cavity on 
exploration and were X-rayed as control cases. 
They are all very mild or borderline cases of 
abnormality. The possibility of this mistake 
occurring and the reasons for it are referred to 
previously (Hay, 1958). 

Items 4 and 5 which yield 27 cases are the 
one exception to the total number of cases 
which were diagnosed in 1960. These cases were 
collected from routine investigations in the years 
between the two investigations and including the 
1960 series year. They are included in the table 
for convenience. 


It is inevitable, of course, that these lines of 
investigation should also yield cases which on 
hysterography turn out to be normal and this is 
one of the suurces of the 121 normal cases. 
Thirty-one cases in the normal series are control 
cases. 

As previously (Hay, 1958), I have classified 
my cases of abnormality of the uterus according 
to the classification of Jarcho (1946), in so far 
as the X-ray outline of the uteri in my series 
corresponds to the diagrammatic outline of 
Jarcho’s classification. Cases, of course, of 
““bicollis” do not appear in my series. 

I have, however, found it expedient to add 
qualifying prefixes to Jarcho’s terminology in 
order to give myself more latitude in the number 
of groups into which, for purposes of com- 
parison, I have chosen to divide my cases. The 
prefixes you will find are self-explanatory and 
the extra groups provided by them do not in 
any way detract from Jarcho’s basic terminology. 

In Table II is a summary of the distribution of 
my cases from the two series according to 
Jarcho’s terminology. Examples of the corre- 
sponding hysterographic outlines are indicated 
in the figure numbers. These X-ray pictures are 
from the 1960 series. 

The classes of uterus planifundus or plani- 
formis (items 6 and 7) are experimental additions 
to Jarcho’s terminology but it will be seen later 
that the behaviour of cases in this group is very 
similar to that of mild subseptate uteri and they 
have been re-grouped eventually with these 
cases. 

Four cases of arcuate uterus are given. These 
are uteri which, according to Falls (1928, 1939) 
and Jarcho (1946), have a subseptate cavity but 
whose exterior surfaces show mild notching. It 
is, of course, impossible to classify any uterus as 
arcuate, although both Falls and Jarcho have 
done so, without observing its exterior surface. 
There may be other cases in this classification 
which are actually arcuate as I have only 
observed the exterior surfaces of a few of them. 
However, in view of the extreme rarity of 
observed notching effects in comparison with 
the frequency of diagnosed uterine cavity 
anomalies, it is felt that true arcuate uterus must 
be very rare. Falls’ 155 cases of arcuate uterus, 
collected over a period of 13 years, have been 
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. Bicornuate 
. Unicornate aa a ae 
. Severe subseptate or near bicornuate 
Subseptate 

Mild subseptate 

. Planifundus 

. Mild planifundus 

. Very mild subseptate 

. Arcuate o és 
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Total abnormalities 
. Normal 


S 


Total cases 


Cases 
24 Figs. 114-123 
8 Figs. 124-129 
28 Figs. 130-138, 425-429 
108° Figs. 139-188, 421-424 
85 Figs. 189-245 
18 Figs. 246-257 


Figs. 258-271 
4 Fig. 115 (Hay, 1958) 


io) 


121 Figs. 272-361, 430-433 





diagnosed principally from antenatal diagnostic 
criteria, without X-ray confirmation. His signs 
are found to be exactly similar to those which 
bring to light cases of uterine abnormality in 
general. 

At all events my cases have all been grouped 
and analyzed according to the X-ray pictures 
which they present, for I have no reason to 
believe that their clinical behaviour is influenced 
by any other factors. 

The preponderance of cases will be seen to 
fall into the groups of the more minor degrees 
of abnormality. This is, in part, a reflection on 
the accuracy of the diagnostic signs used to 
uncover the cases. The majority of cases of 
uterine abnormality in the past have been 
diagnosed only when some complication of 
pregnancy has occurred to draw the attention 
of the obstetrician. In most cases the compli- 
cation has been incidental. Since the severer 
degrees of abnormality would be expected to 
give rise more often to complications, one 
would expect a higher incidence of the severe 
degrees of abnormality in any series of cases 
which had been diagnosed after complications 
had occurred. This tendency is reflected in the 
literature. For example, in the series of Fenton 
and Singh (1952), Philpott and Ross (1954) and 
W. S. Jones (1957), the number of cases of 
major degrees of abnormalities far exceeds the 
number with minor anomalies. 

The behaviour of cases in these various 
categories will be compared with each other and 


compared again with the cases in the normal 
group, or as I have said previously, with uteri 
which I have come to recognize as having a 
normal hysterographic outline; for as yet the 
normal hysterograph of the human uterus has 
not been defined. Nor for that matter has the 
obstetric behaviour of the normal human 
uterus yet been defined; for if we look into the 
matter we realize that in comparisons that have 
been made in the past of behaviour of abnormal 
uteri with hospital series as a whole, we are 
really comparing the abnormal with another 
series which contains the abnormal in a very 
much diluted form. A comparative study of this 
type is illustrated in the first two groups of 
columns of Table III. This has been compiled 
from the reports of Fenton and Singh (1952) 
and W. S. Jones (1957) for severe degrees of 
uterine abnormality. The corresponding figures 
from Way’s (1945, 1947) series of less advanced 
degrees of abnormalities are given in Column 5 
and for the cases of bicornuate uteri of Baker 
et al. (1953) in Column 6. My corresponding, 
corrected figures (vide infra) for bicornuate and 
for normal uteri are given in the last group of 
columns. 

Before we can make any comparisons between 
the so-called normal and the so-called abnormal, 
the normal must be defined. This means that we 
must initially define a standard of behaviour 
which can be referred to as normal. This would 
obviously be impossible if we tried to base a 
standard of normality on the clinical behaviour 
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TABLE III 
Way Baker 
Fenton and Singh W. S. Jones (1945, etal. 
(1952) (1957) 1947) (1953) Hay 
% 4 Normal 
% Hospital % 10-Year % % % In- 
Figures Hospital cidence 
Rate 
Breech delivery | ) — 20-4 1-5 
Transverse presentations j sll $9 205 3-4 27 _— 1-8 0 
Operative vaginal delivery .. | 50 20 22-2 32-9 — — 12-9 4-6 
Caesarean section mA 2 20-5 5 — — 10-4 1-7 
Manual removal placenta .. me ee — ) 0-8 15 ~ 7:8 1-9 
Congenital abnormality foetus oo —- — 2-3 -— _- 1-8 1-3 
Abortion * <i ne — ws 5-6 33-8 26 27 24:1 3°5 
(normal 
5-6) 

Prematurity .. ia ae io 6-5 14-3 3-9 9 16-5 5°6 2:2 
Viable foetal loss .. a oo ~- 9-7 3-0 — --- _ 
Gross foetal loss . — - 40-2 —- — - 33-3 9 
Abruptio placentae .. ‘4 5:5 1-2 _ — 5:7 1-5 
Unexplained vaginal bleeding 7:4 1-9 — ~ aa = oo 
Toxaemia - -s oo Bere 14-2 — — — _ 12-9 6-3 
Inco-ordinate uterine action -- 203 3-2 - — — 5-5 0-36 
Post-partum haemorrhage .. io IR 0-4 — a - 1-8 1 
Placenta praevia ei eu . — — — — 5 - 0 0-3 
Cord prolapse wa e ._ = -- oa ~ 5 -- — — 





of the uterus as expressed by any of its many 
physiological revelations of behaviour which 
relate to its function as an organ of repro- 
duction. In the first place, at which point does 
physiological behaviour become pathological ? 

In my definition of the normal uterus I have 
been aided by the experience derived from the 
exploration after delivery of some hundreds of 
uteri. Because of this I have established the 
existence of a physical phenomenon which can 
be appreciated clinically. This occurs at the 
cornua of uteri which are abnormal and does 
not occur in normal uteri. This phenomenon is 
the one of bilateral pocketing which I have 
described previously (Hay, 1958). It occurs in 
uteri which hysterographically show a variation 
of outline from the straight triangular cavity. 
The uterus with the straight triangular cavity 
does not give rise to pocketing effects at the 
cornua. The straight triangular outline is the 
one, therefore, which I have classified as normal. 

These investigations into abnormalities of the 


uterus were initiated in the first instance because 
of the interest aroused by these pocketing effects, 
particularly since the majority of the uteri in 
which they were found appeared to have 
behaved perfectly normally as regards their 
reproductive function. The pocketing effects 
were particularly obvious in some cases of bona 
fide retained placenta, and I discovered that, in 
most cases of retained placenta, retention of the 
placenta occurred because the pocketing effects 
were accompanied by spasm constriction either 
at the entrance to the cornual pockets or at the 
junction of the upper and lower uterine segment. 
When the spasm constriction occurred in all 
three places at the same time the term “‘triangular 
spasm” was applied to the phenomenon. Spasm 
effects like pocketing effects do not occur at the 
cornua of normal uteri. Occasionally, however, 
we come across spasm constriction at the 
junction of the upper and lower uterine seg- 
ments in uteri which clinically and on X-ray 
examination prove to have a normal uterine 
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outline. Later, I shall present evidence which I 
hope will account even for this pathological 
behaviour. 

In Table IV (Section I) is given the percentage 
incidence of complications which the cases 
suffered according to the arbitrarily chosen 
groups of abnormalities already cited. They are 
compared with the incidence of similar abnor- 
malities for normal uteri.. 

These are the overall percentage compli- 
cation rates without any attempt at correction 
for either the complications selected for special 
study or for the complications, which brought 
the case to X-ray. The complications are 
expressed as a percentage of the total number 
of pregnancies which the patients had. 

This is the way complications of uterine 
abnormalities have been presented in the past 
(cf. Table II). Examination of the complication 
figures for the normal uterus shows us how a 
false impression can be created by such a 
method. For example the incidence of breech 
presentation for the normal uterus appears 
from these figures to be 17-4 per cent. For the 
St. David’s Hospital as a whole the incidence 
of breech delivery is 2-9 per cent. These figures 
of course, in view of the method of diagnosis 
of some of the cases (Table I), carry a high 
proportion of selected complications. 

As there is little variation in the complication 
rates for uterus planifundus and very mild 
degrees of subseptate uterus apart from the 
figures in parenthesis, which are within the 
bounds of chance variation for a small number 
of cases, I have combined these two categories 
in the fourth column of figures in order to give 
a greater number of cases for consideration. 
This procedure will be continued in the tables 
which follow. 

In Section II are given the percentage compli- 
cation rates for each group of cases after 
correction for selection. 

I have been stringent in the correction of the 
cases in the various groups, normal and 
abnormal, to eliminate the element of selection. 

The corrections have been carried out as 
follows: 

(1) When assessing the incidence of a particular 
complication amongst normal and abnormal 
cases, any uterus which has come to light 
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because of the complication under con- 
sideration is eliminated; with the uterus are 
eliminated its associated pregnancies. The 
inference is that it is the uterus which has 
been selected for special study because of the 
complication, not the complication because 
of the uterus. The eliminated uterus and 
pregnancies are reconsidered when an un- 
selected complication is under review. This 
method of elimination immediately gets rid 
of the chance element of repetition of the 
same complication in successive pregnancies, 
like repeated abortion or repeated breech 
presentation, giving rise to the impossible 
situation of having to decide which parti- 
cular abortion or which particular breech 
presentation should be considered selective. 
In addition, where a particular uterus has 
been brought to investigation because of a 
particular finding, like bilateral pocketing, 
and this finding has only come to light 
because of an incidental complication, then 
the complication responsible for bringing 
the finding to light is considered to be 
selective. 

(2) Where more than one selective complication 
is present in the same pregnancy, such as a 
case of a breech presentation, having acci- 
dental haemorrhage, retained placenta and 
sub-involution, unless it is specifically known 
which complication was the selected one then 
all the complications are regarded as selective 
and eliminated. 

(3) In the correction of the Caesarean section 
rate for selection any operation which was 
performed on a case which was eliminated 
because of selection, as for example a 
Caesarean section on an eliminated breech 
presentation, is also eliminated. 


The obvious criticism of using this particular 
method of eliminating selected cases is that it 
may eliminate cases which might possibly have 
legitimately been included, so that the final 
figure has probably been to some extent over- 
corrected. 

However, if we apply the same degree of 
selection to all cases under consideration in the 
various categories of abnormality we will be 
able to compare the behaviour of one category 
with another. Exactly how far out we are in our 
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correction methods can be checked when we 
analyze later the cases which have been un- 
selected. These are the cases which were 
diagnosed from the antenatal signs, obviously 
before any complications could occur. 

Analyzing these corrected figures we see 
immediately that certain complications tend to 
increase in incidence throughout the groups in 
company with the increase in the degree of 
abnormality. These are as indicated abortion, 
total foetal wastage, retained placenta, acci- 
dental haemorrhage, breech presentation, a free 
head in primigravidae, foetal distress, sub- 
involution, and surgical interference in the form 
of forceps delivery and Caesarean section. 
Premature labour will be discussed later. The 
incidence of inco-ordinate action strangely tends 
to remain stationary throughout the groups but 
its incidence is higher than in the normal uterus. 
The complications which tend to remain un- 
affected by the shape of the uterine cavity are 
post-partum haemorrhage, foetal deformity, 
placenta praevia and infertility. The relation- 
ship of toxaemia and transverse lie to the shape 
of the uterine cavity appears problematical, 
but there is a suggestion of increase of these 
complications with the degree of abnormality. 

It also appears from these figures that even 
the very mildest divergence of pattern of the 
interior contour of the uterus from the defined 
normal! is reflected in an increased complication 
rate. This means, in fact, that any divergence 
of the outline of the uterine cavity from the 
straight triangular cavity must be considered as 
abnormal. This is in keeping with the definition 
of normality for the human uterus which was 
arrived at by exploratory methods. 

If we now compare these corrected figures 
with those in Section IV which are derived 
from the analysis of the 104 cases diagnosed in 
the antenatal period before any complication 
ensued we see that there is very little difference 
in the two sets of figures, with the exception of 
Caesarean section. (This latter finding is not 
unexpected as many factors vie with each other 
in a decision to carry out Caesarean section.) 
There is the same tendency for the complications 
to rise with the increase in the abnormality and 
all the complications are affected in the same 
degree. It seems, therefore, that the figures we 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


have arrived at by our correction methods are 
probably truly representative of the expected 
complication rate in relation to the various 
degrees of uterine abnormality; in which case 
it appears that the corrected figures given for 
complications for the normal uterus must be 
very closely representative of the normal state 
of affairs. 

These latter figures can be influenced still 
further by consideration of a most important 
variation of uterine abnormality which came to 
light when I was going through the X-rays in 
preparation for this paper. [t concerns a matter 
which I shall present and discuss under the 
heading of the long cervix syndrome. 


THE LONG CERVIX SYNDROME 


I would first of all draw your attention to the 
length of the cervical canal in the cases of 
advanced uterine abnormality as exhibited in 
Figures 116, 117, 118, 119, 121 and 122. The 
phenomenon appears very frequently amongst 
the advanced cases and I have referred to it 
previously (Hay, 1958). It occurs perhaps less 
frequently amongst the other grades of abnor- 
mality. Note that the cervical canal from the 
point where the volsellum forceps are applied to 
the anterior lip of the cervix to the histological 
internal os is more than the length of the olive 
of the cannula used for injecting the opaque 
medium. In some cases it is two to three times 
the length of the olive. In the usual case the 
length of the cervical canal is just about the 
same as the olive. The olive measures 1-15 
inches. I noticed this long cervix appearing again 
in some uteri which from their behaviour had 
suggested that they must be abnormal, but on 
hysterography showed a rather disappointingly 
normal outline. For example the patient whose 
hysterogram is represented in Figure 284 had 
six abortions, two forceps deliveries for delay 
due to inco-ordinate uterine action and a 
retained placenta after one of her forceps 
deliveries. 

The hysterograms with the circular dots seen 
scattered throughout the cases have a long 
cervix. 

This long cervix phenomenon at first sight 
might suggest some radiographic anomaly or 
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a variation in the length of the anterior lip of 
the cervix, or an early prolapse, or perhaps 
errors in the positioning of the patient or the 
uterus relative to the X-rays. It could be that 
any of these possibilities have occurred as in 
retrospect I cannot, of course, exclude them, 
but there are other factors which are against 
this: 


(1) The large number of cases. There are 83 
of them and there are another 169 X-ray 
pictures in which the olive of the cannula in 
relation to the volsellum forceps cannot be 
visualized as the X-rays were not-taken with 
this in view; for example, Figures 120, 132 and 
134, which were taken to demonstrate the fundus 
of the uterus. 


(2) The obstetric history of these cases is 
universally bad. 
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In Table V, represented in the first four 
columns, are the percentage complication rates 
for cases with a long cervix. The cases are 
distributed as closely as it is possible to manage 
with the number of cases available, according 
to the abnormality groups employed previously, 
that is by combining some of the groups. Note 
(1) the high incidence of complications amongst 
apparently normal uteri. In fact, the incidence 
of complications for apparently normal uteri 
approaches that due to bicornuate uteri. (2) That 
there is not the same tendency as previously for 
the complications to vary with the degree of 
abnormality. In view of this latter observation 
all the groups have been combined together in 
the fifth column and in the last column, after 
correction for selection, the complication rates 
are expressed as a percentage of the total number 
of cases. 


TABLE V 


Complications Due to Long Cervix 

















Very Mild 

Subseptate 

Mild Plani- Subseptate Corrected 

Normal fundus Severe Bicornuate Total Total 
Planifundus Subseptate % 
Mild 

Subseptate 
No. of cases 23 25 26 9 83 
No. ot ts egnancies 56 55 65 17 193 
Abestion ‘3 F i6 am 19-6 29 29 29-4 26-4 18-3 
Premature labour | " ate 1-8 3-6 1-5 5-8 2:5 2:5 
Total foetal wastage 19-6 29 32-3 29-4 27-4 20-4 

(corrected for malformations) — 

Retained placenta : a $-3 14-5 9 11-7 9-6 4-9 
Accidental haemorrhage . . ae ~- 3-6 3 5-8 2-5 1-5 
Breech delivery 23-3 10-9 10-9 35-3 11-7 3 
Free head in primigravidae 5-3 1-8 4-6 11-7 4-6 4°6 
Foetal distress ; - 1-8 3 17-6 3-1 1-6 
Sub-involution in primigravidae 7:1 5-4 7-6 11-7 7-2 7-2 
Caesarean section 23-3 7-2 12-3 29-4 15-5 15-5 
Forceps delivery 16 7-2 4-6 11-7 9-3 9-3 
Inco-ordinate uterine action 16 10-9 12-3 5°8 12-4 5-1 
Post-partum haemorrhage 1-8 - 4-6 — 3-1 1-6 
Toxaemia .. ‘ 14-2 5-4 9 11-7 9-6 9-6 
Placenta praevia 1-8 1-8 1-5 ~- 1-5 1-5 
Transverse lie 1-8 _- 1-5 5-8 1-5 1-5 
Infertility <a 7-1 9 10-9 — 8-3 8-3 
Foetal deformity .. 1-8 — 1-5 — 1-03 1-03 
Foetal death 1-8 — 4-6 — 2-06 2-06 


| 
} 
| 
| 











370 


TasLe VI 
Unselected Cases of Long Cervix 





No. of cases .. - a ne 15 
No. of pregnancies .. a Pe 42 

Abortion 

Retained placenta 

Accidental haemorrhage 

Inco-ordinate action 

Breech presentation a 

Free head in primigravida . 

Foetal distress 

Caesatean section 

Forceps delivery 

Transverse lie 

Infertility 
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Unfortunately, there are only 15 unselected 
cases of long cervix (that is again cases diagnosed 
originally from antenatal signs) with which to 
compare the corrected figures as we did pre- 
viously. However, in Table VI are presented 
the percentage complication rates for the 15 cases 
for what they are worth. Only complications 
are presented where their number is significant 
enough for consideration. 

Tables V and VI help, I think, to bring into 
relief those complications which, clinically, 
appear to be a feature of the long cervix, 
namely: 

(1) Infertility, (2) recurrent abortion, (3) a 
free head in primigravidae, (4) inco-ordinate 
uterine action in labour and (5) recurrent 
retained placenta. The high head associated 
with inco-ordinate action gives the impression 
of disproportion and many of the cases are so 
labelled. Caesarean section follows as a natural 
sequence in 12 to 15 per cent of cases. Another 
10 per cent of cases are delivered vaginally after 
pitocin drip infusion. Of the cases which deliver 
vaginally, with or without pitocin, the placenta 
is retained in 5 to 9 per cent. This tendency is 
recurrent in 10 per cent of cases which is unlike 
the ordinary case of uterine abnormality where 
recurrent retained placenta in successive preg- 
nancies is rare (Hay, 1958). 

In Table IV, Section III, I have applied 
corrections to exclude the known cases of long 
cervix from the previously presented, corrected, 
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complication figures. The complication rate in 
all groups falls appreciably but the general 
pattern of increase of complication rate with 
increase of abnormality is not affected unduly. 
In fact, it appears that the long cervix tends to 
exaggerate the latent tendency of each type of 
uterine abnormality to give rise to complications. 

It must, however, be emphasized that these 
corrections for long cervix can only be tentative 
or partial in nature as there are probably many 
other cases of long cervix amongst the cases 
which have not been diagnosed because of the 
X-ray methods employed. As far as matters 
stand at the moment, consideration of the effects 
of the long cervix helps to explain the un- 
expected vagaries of behaviour of some 
apparently normal uteri. The figures corrected 
for the long cervix (and this I think is the 
important part of this Table), in the normal 
group should, therefore, be more representative 
of what to expect from normal uterine be- 
haviour. The uterus with the straight triangular 
cavity, but possessing a long cervix, must now 
be regarded as an abnormal uterus. 

I have tried to isolate the part of the cervix 
which is responsible for this lengthening 
phenomenon. From an analysis of cases which 
had a Caesarean section, where the spread 
laterally of the opaque medium in the region of 
the lower segment scar would indicate the site 
of the isthmus (for example Figures 309 and 
310), it appears that the lengthening is below 
the region of the isthmus; perhaps, in the 
supra-vaginal cervix. However, my cases do not 
lend themselves very well to an analysis of this 
type so I cannot be dogmatic about this. I feel 
there is a place for cervico-hysterography here 
as described by Hunter and Henry (1955), 
Youssef (1958) and Siegler (1959). The nearest 
approach I can get to visualizing the whole 
cervix without interference from the volsellum 
forceps is to use two instruments as illustrated 
by Figures 172, 374 and 430. 

In scrutiny of the literature to see if the 
significance of the long cervix has been noted 
previously I was only able to find one reference 
and that is by Siegler (1959). This writer 
measured accurately by X-ray the length of the 
uterus and cervix in 35 cases of sterility and in 
39 parous patients. The latter were chosen 
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because of their normal obstetric histories. The 
length of the cervical canal varied from 1-5 to 
4-9 cm. and the isthmus from 0-2 to 3-5 cm. 
The mean length of the cervical canal and 
isthmus was the same in both types of patient 
from which Siegler concluded that the length of 
the cervical canal bore no relationship to in- 
fertility. It is unfortunate from the point of view 
of this present study that Siegler did not say 
how many patients appear in the long cervix 
group and that the fertile patients were chosen 
because of their normal obstetric histories. 

The hysterograms of 90 cases of infertility 
who attended the St. David’s Hospital Infertility 
Clinic during the last three years were examined. 
Of the 59 cases amongst them in which the 
length of the cervical canal could be visualized 
the incidence of long cervix was 20 per cent. 

In 1958 I gave a list of the diagnostic criteria 
which I used in the elucidation of the various 
cases of abnormality of the uterus which I 
presented. They are presented again in Table 
VIL. 

I said and proved, as far as my material at 
the time would allow, that a 100 per cent 
certainty of diagnosis could be attached to the 
first seven items of this list. With continued 
experience and further investigation of cases I 
find it necessary to make only one correction in 
the list below and that is to move Item No. 7 


TABLE VII 





. Foetal limb flanking with overlie. 
. Breech flanking with contralateral limb flanking. 
. Foetal limb flanking with fundal notching. 
. Broad fundus with fundal notching. 
. “Cystic” formation of the uterus. 
. A positive Piscacek’s sign in early pregnancy. 
. A persistent breech presentation. 
Axial deviation of the uterus or foetus without limb 
flanking. 
9. Notching or dimpling of the uterine fundus only. 
10. Recurring breech presentation requiring version. 
11. Free head at term in a primigravida in the absence of 
disproportion and other accepted causes. 
12. Recurrent transverse lie. 
13. Obstetric history, e.g., recurrent abortion, breech 
delivery. 


cont A 





Items 4, 9, 11 and 12 are the signs of Falls (1928, 1939). 
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further down. Evidence will be presented which 
shows that the incidence of abnormal uteri 
amongst breech presentation is 62 per cent. 
Breech presentation now, therefore, becomes 
more a presumptive sign of uterine abnormality. 

One of the most helpful criticisms which I 
read in the medical press of these signs was that 
the foetus had never been seen on X-ray in the 
positions I had originally indicated, diagram- 
matically (Eastman, 1959). However, I have now 
obtained the following X-ray evidence. The 
X-ray pictures will be presented in place of the 
original diagrammatic pictures. 

In the normal position, in the normal uterus, 
the baby is symmetrically flexed in relation to 
the maternal umbilicus and maternal spine as 
illustrated in Figure 434 (Hysterogram Figure 
285). 

In the abnormal uterus the flexed position 
becomes extended and the baby takes up a 
position with its breech in one or other cornu 
of the uterus. 

The extending legs give rise to the signs already 
listed, namely: 

(1) Foetal Limb Flanking. Here the examiner 
is only conscious of foetal limbs protruding into 
the maternal flank. The position of the baby’s 
trunk may not be obvious. On X-ray the picture 
appears something like Figure 435 (Hystero- 
gram 423). 


(2) Foetal Limb Flanking with Overlie. Here 
the foetal limbs protrude so far laterally that 
they overlie the maternal flank. This represents 
a more advanced degree of abnormality than 
foetal limb flanking without overlie. 


Figure 436 shows an X-ray of a foetus in 
the subseptate uterus of a patient in labour 
(Hysterogram 170). The bump of the protruding 
limbs into the maternal flank on the right side 
can just be picked out. Note the asymmetrical 
position of the foetus in relation to the maternal 
spine. Figure 437 is a photograph of the same 
patient in labour. The bump is more obvious 
here. 

Figure 438 shows another foetus in a sub- 
septate uterus demonstrating foetal limb flanking 
with overlie (Hysterogram 168). 

Figure 439 shows a foetus in a more severe 
degree of subseptate uterus (Hysterogram 379). 
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(3) Breech Flanking with Contralateral Limb 
Flanking, and 


(4) Breech Flanking with Contralateral Limb 
Flanking with Overlie. Here the obstetrician is 
only aware of a breech palpable in one maternal 
flank and the limbs palpable in the other. Both 
these signs represent advanced degrees of 
uterine abnormality. Figure 440 shows a foetus 
in a severe subseptate uterus demonstrating 
breech flanking with contralateral limb flanking 
(Hysterogram 52, Hay, 1958). 


Armed with the knowledge gained after the 
event from these X-ray pictures I thought it 
would be worth while to test the process in 
reverse, and use the X-ray evidence of an 
extended foetal attitude in utero as a diagnostic 
sign of uterine abnormality. 

The following X-rays of two patients were 
ordered by colleagues for reasons unconnected 
with the likelihood of the patient having an 
underlying uterine abnormality. The patients 
were seen for the first time after the films had 
been examined. They both presented clinical 
signs of the condition. The first two X-rays 
(Figs. 441 and 442) were taken of the same 
patient in different pregnancies. They show 
foetal limb flanking in one and breech flanking 
with contralateral limb flanking in the other 
(Hysterogram 158). 

Figure 443 is the X-ray of the second patient 
(Hysterogram 413). 

I can only find one reference in the literature 
to the position of the foetus on X-ray as a 
possible diagnostic sign of uterine abnormality. 
A “hammock position” of the foetus in cases 
of bicornuate uterus is described where the 
foetus curls itself around the septum as though 
lying in a hammock (Engle e¢ al., 1957). 

In 1958 I described six cases representative of 
a condition which I referred to as ‘“‘cystic 
uterus’. This phenomenon has been described 
from time to time in the literature but its under- 
lying cause does not appear to have been 
appreciated (Falls, 1928, 1939; Baxter, 1954). 
One or other cornu of the uterus (sometimes 
both) undergoes cystic dilatation or protuber- 
ance. The “‘cysts” sometimes resemble closely 
Ovarian cysts accompanying pregnancy and 
patients, it is reported (Way, 1945; Fitzgerald, 
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1952), have been subjected to laparotomy on 
this account. They can be distinguished from 
ovarian cysts by the fact that they undergo 
contraction and relaxation in conjunction with 
uterine contractions and relaxations and limbs 
can be palpated or ballotted inside the “‘cyst’’. 

The majority of “‘cysts’” which are found in 
practice are just mild cystic protuberances of 
one or other cornu and are found quite fre- 
quently. Sometimes they can be palpated rather 
than seen. 

With the six cases of cystic uterus I also 
presented in 1958 two cases which in early 
pregnancy had demonstrated Piscacek’s sign. 
The latter were thought to represent, in early 
pregnancy, a less advanced degree of cystic 
dilation of the uterine cornua. In the 1950 series 
I have found 15 further cases of mild cystic 
protuberance of one or other cornu of the 
uterus and 2 further cases demonstrating 
Piscacek’s sign. All but one of these 17 cases 
proved to have an underlying uterine abnor- 
mality on hysterography. Three of the X-rays 
showed mild abnormalities. The remaining 13 
cases which include one of the cases demon- 
strating Piscacek’s sign showed advanced 
anomalies. 

I would now like to outline briefly the results 
of the special investigations into some of the 
aspects and some of the complications related 
to uterine abnormalities which appear to be 
important. 


(1) The Hereditary Aspect 

Various writers in the literature have reported 
from time to time isolated cases of uterine 
abnormalities occurring in members of the same 
family (Woolf and Allen, 1953; Jones, Delfs 
and Jones, 1956) but the fact that such occur- 
rences might represent a familial relationship 
of the condition appears, until recently, to’ have 
been overlooked. Anderson, lecturing in 1931, 
says “‘I believe the influence of heredity to be a 
negligible factor although Boston and Phillips 
report cases occurring amongst sisters”. No 
references to Boston and Phillips are supplied. 

Way (1945) reported three examples of mother 
and child with minor degrees of Miillerian duct 
fusion deformities. He advanced the view that 
there was an hereditary basis in the origin of 
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uterine anomalies and recommended that this 
aspect should be studied further. 

Hunter (1950) drew attention to Way’s 
recommendations when he reported that the 
mother of one of his cases had a fundal uterine 
depression. 

Cartledge and Hancock (1942) report a family 
with breech deliveries going back for four 
generations. 

Hain and Robertson (1937), as stated pre- 
viously, proved experimentally that it is possible 
to reproduce in rats, by selective in-breeding, 
the various anomalies of the urogenital system 
described by Collins (1932) in humans. 

On Professor Macafee’s suggestion I have 
extended Way’s observations and recommenda- 
tions by: 

(1) Getting relatives of proved cases of 
abnormality to report for X-ray examination. 
Some of these were sisters of patients and had 
had their own babies in the hospital. 

(2) Examination of the uteri removed at 
hysterectomy and getting their relatives to 
attend. From the latter source come the hystero- 
grams of a family of three generations (Figs. 
418 to 420). The grandmother, aged 70, had a 
hysterectomy for carcinoma of the corpus 
uteri. The uterus proved to be bicornuate both 
by exterior examination and by examination of 
the cavity. Her daughter, aged 49, and her 
grand-daughter, aged 21, had the other two 
abnormalities shown in sequence. 

My investigations have extended into 25 
families and have involved 59 persons. There 
are 39 sisters, one grandmother, 9 mothers, 


2 aunts and one cousin. Only three uteri out of 
the 59 are normal. 

Figures 378 to 381 are the hysterographic 
representation of another family, mother, 
daughter, aunt and a cousin. The latter is not 
a daughter of the aunt. The mother has an 
atrophic uterus unicornis. 

Figures 412 to 414 are the hysterograms of a 
mother and two daughters by different husbands. 

The full hereditary report of the 59 persons is 
represented in Figures 362 to 420 where the 
patients’ official number is prefixed by the first 
letter of the relationship. 

Unfortunately I have not enough cases to 
prove whether the tendency is for the abnor- 
mality to increase or die out in successive 
generations. At the moment the relationship 
appears to some extent to be haphazard. There 
appears to be in some families a degree of self- 
limitation of reproduction due to accompanying 
infertility. Five out of 8 mothers with advanced 
lesions had only one child. Another mother 
had 2 premature stillbirths and one abortion 
before she had her only living child. 


(2) Breech Presentation 

There are in the series 134 cases of breech 
delivery occurring after the 36th week of preg- 
nancy. They are distributed according to Table 
VIII. The distribution percentages are corrected 
in the second column to give the percentage of 
breech cases in relation to the number of 
pregnancies in each group. These latter figures 
have appeared previously in the uncorrected 
columns of the complication presentations. 


TABLE VIII 
Distribution 134 Breeches 





% 





Normal 


Planifundus 

Mild subseptate 
Subseptate .. ‘ 
Severe subseptate .. 
Bicornuate 
Unicornate 


o 
Cases Total Cases in Group 
me 7 rr re - 51 38 17-4 
Very mild subseptate and mild planifundus 4 3 7-6 
7 5-2 17-5 
30 22-4 18-8 
19 14-1 7°5 
3 2-3 5-5 
14 10-4 25-9 
6 4-5 42-8 
134 100 
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The highest concentration of breech pre- 
sentation appears in the groups of the more 
advanced lesions like uterus bicornis and 
unicornis. This supports the mechanical dis- 
advantage theory of the causation of breech 
presentation already presented in previous 
papers (Hay, 1958, 1959). There is no doubt that 
breech presentation is more likely to occur in 
abnormal uteri. In fact, it occurs in abnormal 
uteri in 62 per cent of cases. 


(3) Abortion 

The increased incidence of abortion in 
relation to uterine abnormalities demonstrated 
in these figures does not require any further 
comment. Abortion has now become one of the 
recognized and expected sequela of uterine 
abnormalities. 

Of the total 153 abortions in the series 132 
(86-2 per cent) occurred before the fourteenth 
week of pregnancy. In no case in the remaining 
13-8 per cent of abortions, which occurred 
between the fourteenth and twenty-eighth weeks 
of pregnancy, did the history or clinical findings 
suggest an incompetent cervical sphincter 
mechanism. None of the cases in the series was 
investigated hysterographically from this point 
of view. The position of the olive of the cannula 
in some of the hysterograms may suggest a 
laxity of the cervical sphincter. However, it 
should perhaps be pointed out that the X-ray 
pictures in the majority of the cases, in keeping 
with previous practice (Hay, 1958), were taken 
six weeks after delivery, by which time the 
cervical sphincter is often still easily dilatable. 

The figure of 3-5 per cent abortion rate for 
normal uteri (Table III and Table IV, Section 
III) is probably truly representative of the spon- 
taneous abortion rate for normal uteri as there 
is very little evidence of the practice of criminal 
abortion in the North Wales area. 


(4) Premature Labour 

In a previous paper I reported that 1 could 
not find any very close connexion between 
primary premature labour and uterine abnor- 
mality. Even now with increased emphasis on 
the subject and with a greater number of cases 
the rise in incidence of the complication through- 
out the groups is not very marked. Jeffcoate 
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and Wilson (1956) and other writers (Table III) 
report an increase in the incidence of premature 
labour in relation to uterine abnormalities 
generally which is more dramatic than I can 
demonstrate. Logically one would expect an 
increased incidence of premature labour in 
keeping with the rise in the abortion rate. It 
would appear, however, from my figures at any 
rate, that the abnormal uterus, to a large extent, 
gets rid of the pregnancies which are going to 
end prematurely in the very early weeks and 
those pregnancies which have proceeded 
represent the law of “‘survival of the fittest’’. 


(5) Accidental Haemorrhage 

Abruptio placentae like abortion appears to be 
a logical expectation in abnormal uteri where 
the cavity deformity is an inducement to its ease 
of separation. A rise in the rate of this compli- 
cation in relation to abnormally shaped uteri 
has been reported previously (Fenton and Singh, 
1952; Table III; Woolf and Allen, 1953). 

The analysis of the 40 cases in the series which 
had had an episode of accidental haemorrhage 
in their obstetric history showed that the 
bleeding in 13 cases was associated with 
toxaemia of pregnancy. In 27 (67-5 per cent) 
there was no abnormal rise of blood pressure. 
67-5 per cent of the uteri were abnormal. Of the 
abnormal uteri 44 per cent showed advanced 
anomalies. Three cases had an episode of acci- 
dental bleeding in more than one pregnancy. All 
three uteri were abnormal. Two of them had 
advanced abnormalities. 


(6) Retained Placenta 

Retained placenta and its complications 
have been dealt with previously (Hay, 1958) 
as have the significance of the free head in 
primigravidae. New light is thrown on these 
complications, especially in association with 
uteri with a normal cavity outline, by the 
elicitation of the long cervix. When spasm 
effects occur at the junction of the upper and 
lower uterine segments, sufficient to retain the 
placenta in a uterus which otherwise appears 
normal, the possibility of a long cervix appears 
real. Of eight cases in the normal series, which 
had the placenta manually removed by me, and 
which exhibited spasm at the junction of the 
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upper and lower uterine segment, four showed 
a long cervix on X-ray. 


(7) Uterus Unicornis 

Eight cases of apparent uterus unicornis 
appear amongst the hysterographic pictures. 
I use the word apparent since an X-ray picture 
which demonstrates a unilateral hemi-uterus 
can be misleading. This is because: 


(1) The picture may be that of one horn of an 
uterus didelphys, the other cervix of which 
has not been located clinically. 

(2) One rudimentary horn of a_ bicornuate 
uterus may not fill. 

(3) A rudimentary horn attached to an uterus 
unicornis may not fill (Figs. 124 and 376). 


The only dependable way of diagnosing 
uterus unicornis by X-ray is to find the kidney 
missing on the side of the absent horn. Other- 
wise, laparotomy has to be resorted to, to 
establish the diagnosis. 

Of the eight cases of apparent uterus uni- 
cornis presented, Caesarean section or lapar- 
otomy was carried out in four of them showing 
two of the cases to be true cases and the other 
two to have attached vestigial horns. One of 
the latter cases was reported previously (Hay, 
1958, 1959). 

The remaining four cases of the series carry 
only a presumptive diagnosis of uterus unicornis 
as the surfaces of the uteri were not visualized. 

Three cases out of seven which were investi- 
gated by pyelography or laparotomy showed 
accompanying renal defects. These were, in one 
a pelvic kidney, in the second a double right 
kidney and ureter, and in the third the left 
kidney was at a lower level than the right. 

Only in two cases of the eight apparent cases 
was the possibility of uterus unicornis suspected 
before X-ray examination. In one a peculiar 
“‘sock-like” cavity deviating to the right was 
appreciated at exploration after a breech 
delivery. In the second the uterus was found to 
be markedly dextroverted on examination under 
anaesthesia in a patient being investigated for 
sterility. 

It appears from the literature that in the 
majority of cases of uterus unicornis the absent 
horn is from the left side (Hain and Robertson, 


1936, 1937; Schumaker, 1938; Nation, 1944; 
Ogilvie, 1957). The left horn was absent in six 
of the eight cases in the series. 

Many writers have commented on the rarity 
of true uterus unicornis. Ogilvie (1957) and 
Goodlin (1959), the last two writers to report 
cases, bring the supposed total of reported cases 
to fifty-four. Of these, forty cases were associated 
with renal agenesis on the affected side. How- 
ever, there are other cases of proved unicornate 
lesions associated with renal agenesis which 
appear amongst larger series of mixed types of 
uterine abnormalities which have not been 
included by either Ogilvie or Goodlin. For 
example Lash and Lash (1955) include one case 
in their series and Woolf and Allen (1953) three 
cases. 

To date therefore there appears to be fifty- 
eight reported cases of true uterus unicornis and 
forty-three cases of true uterus unicornis 
associated with renal agenesis on the affected 
side. 

One wonders, therefore, because of the 
frequency with which cases of uterus unicornis 
have come up in this investigation, if many 
more cases, like cases with bilateral defects, are 
either not being reported or are being missed 
because their obstetric behaviour is normal 
enough to keep them undetected. Also the 
reported associated renal complications (Anders, 
1910; M. F. Campbell, 1928; Collins, 1932; 
Gutierrez, 1933; Schumaker, 1938; Nation, 
1944; Jarcho, 1946; Wharton, 1947; Burton- 
Brown, 1948; M. Campbell, 1951; Woolf and 
Allen, 1953) appear to be much higher than I 
have found in this series. 

The obstetric outcome of the eight cases in 
this series is expressed in Table IX. 


(8) The Incidence of the Condition 

My previous estimation of the incidence of 
abnormalities of the uterus worked out at 10 
per cent. I have always felt that this was an 
under-estimation. With the accumulation of this 
new series of cases I have retraced my steps in 
the estimation of the incidence. This now works 
out at 12 per cent. I feel that this is still an under- 
estimation of the true incidence of the condition 
as there were undoubtedly other cases in both 
series in which the diagnosis was missed. 
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TABLE 1X 
No. of os 
Cases . 

No. of cases - a 8 

No. of pregnancies “i 14 
Abortion - 6 43 
Premature labour 0 -— 
Total foetal wastage 9 64 
Breech presentation 6 43 
Caesarean section 2 14 
Forceps delivery .. 0 — 
Toxaemia ‘ 2 14 
Placenta praevia .. 1 7 
Infertility 3 21 
Transverse lie l 7 





This means, as far as I can evaluate the 
situation at the moment, that 12 per cent of 
women have some degree of uterine abnor- 
mality; normality being defined within very 
circumscribed limits and based not on uterine 
behaviour as a reproductive function but on the 
absence of pocketing at the uterine cornua. 


SUMMARY 


I have presented the analysis of 295 cases of 
uterine abnormality. 

The incidence of the condition is 12 per cent. 

I have compared the behaviour of abnormal 
uteri with behaviour, which, I hope I have 
proved, is to be expected from the normal human 
uterus. 

Some aspects of the diagnosis of the con- 
dition in the antenatal period have been 
re-presented. 

The incidence of complications amongst the 
more advanced degrees of abnormality is high, 
but not as high as has been indicated in the 
past. 

Before deciding whether or not the incidence 
of complications relative to the more minor 
types of abnormality is worthy of serious 
consideration in every-day obstetric practice, 
one should first make comparisons of the 
incidence of complications relative to these 
types with the incidence of complications 
expected of the normal human uterus. For- 
tunately, for the patient, post-partum haemor- 
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rhage is unlikely to be a sequel of those cases 
which are overlooked. 

The possibility of abnormalities occurring in 
members of the same family should also be 
taken into consideration. 
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A STUDY OF THE HUMAN PLACENTAL CAPILLARY 
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INTRODUCTION 


IN a previous article (Crawford, 1959) the 
growth of the human placenta was discussed 
and certain observations were made regarding 
the structure of the human placental capillary. 

This study is intended as an amplification of 
these observations which were illustrated by 
preparations of human placental capillaries. The 
present work is based on a further study of 
similar placental preparations. In the opinion 
of the writer further understanding of placental 
physiology and placental pathology will come 
from a knowledge of the structure and function 
of these tiny vessels. The anatomy of placental 
capillaries has been difficult to demonstrate, 
such a demonstration requiring both dissection 
and a filler which would enter capillaries fully 
and permit their dissection. The technical 
difficulties have been alluded to already 
(Crawford, 1959). 

In this previous study (Crawford, 1959), it 
was considered that the basic pattern of placental 
growth consisted of a production of placental 
capillaries which in turn produced other 
capillaries in a continuous fashion throughout 
pregnancy. These young capillary structures, 
because of their rapid growth, were termed 
“growing ends” by the writer. The term was 
used purely in a descriptive sense and it will be 
realized that fundamentally all the “‘growing 
ends” were capillary structures. The placental 
capillary in utero performs with the syncytium 
the vital functions of excretion and absorption, 
and at the same time it is growing and producing 
other capillaries which permits placental growth 
and function to be performed at the same time. 
4 Pl. 


THE ANATOMY OF THE PLACENTAL CAPILLARY 


Each placental capillary would appear to 
grow throughout pregnancy and it is not possible 
to state precisely the size of a capillary. Small 
structures may be seen measuring a millimetre 
in length to large complicated structures many 
millimetres in length, each having the same basic 
structure but representing different ends of a 
growth process. 

The older parent capillaries or ‘“‘growing 
ends” especially in the first half of pregnancy 
show a complicated vascular structure which 
makes it difficult to understand the precise 
anatomy of the capillary vessel. It is therefore 
more profitable to study newly-formed and less 
complicated capillary structures. A comparison 
of Figures | and 2 illustrates this point. Figure 
1 shows a mature growing end at about twenty- 
weeks maturity where the capillary vessels show 
a most complex anastomotic pattern, and 
Figure 2 an early stage in the growth of a 
capillary where the simple anastomotic pattern 
of the capillary vessels is easy to understand. 
The capillary within its enclosing syncytium 
is a three-dimensional structure and this is 
evident in Figure 2. 

A further stage in the development ‘of the 
capillary is illustrated by Figure 3. This shows 
two capillaries, side by side, and quite separate 
although both capillaries are in simple syncytial 
contact at their apices. 

The capillaries shown in Figure 3 demonstrate 
in a simple uncomplicated way the basic pattern 
of the capillary circulation. Fundamentally there 
is an afferent and efferent supply, although at 
this level such terms are perhaps misleading and 
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This photograph demonstrates the widespread anastomosis within the pre-capillary te 
system. The variation in the calibre of individual capillaries is also apparent. x 390. 
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should only indicate the direction of the blood 
flow rather than any alteration in its con- 
stituents. The capillary is fundamentally a simple 
loop connected by one or more anastomosing 
vessels. The three-dimensional nature of the 
capillary structure is well seen in the left-hand 
capillary. 

The anatomy of the capillary can perhaps be 
best considered by studying individual capillary 
patterns in the following manner. 


The Intra-Capillary Structure 

Each capillary structure appears to originate 
as a vascular loop from the parent capillary 
structure by two vessels, respectively afferent 
and efferent in function. The afferent capillary 
vessel is directly derived from the main afferent 
stem and the efferent capillary vessel ends 
directly in the main efferent stem. It is likely 
that the primary vascular loop begins as an 
anastomotic branch in the parent main stem, 
and grows outwards to form the primary 
capillary loop. This early stage in growth has 
been illustrated in a previous paper (Crawford, 
1959). The simple arrangement however is 
frequently obscured by both afferent and efferent 
capillary stems quickly dividing into two vessels 
which appear to give each capillary a four- 
vessel system of supply. The appearance is often 
confusing, making the fundamental structure 
difficult to discern. 

This pattern of growth appears to be quite 
different from the formation of new capillary 
structures in granulation tissue. A close scrutiny 
of the material available for this study has failed 
to reveal any evidence of the endothelial buds 
found in normal granulation tissue which later 
become canalized to form the new capillary 
structures. It could be argued that the digestion 
technique employed in this study might have 
removed endothelial buds, but it is very unlikely 
that digestion would have removed all of them. 
On the contrary there is no evidence of endo- 
thelial buds of tissue anywhere and even the 
smallest capillary structures admit dye and 
would appear therefore to be capable of 
functioning. 

The suggestion is made here that the newly- 
formed capillary vessel loop is derived from an 
already functioning anastomotic vessel. Such a 
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method of origin would imply that the anasto- 
motic vessel grows outwards in such a fashion 
that all the cells of the capillary walls participate 
equally in the growth process and preserve at 
all times the lumen of the capillary. This does 
seem at first sight to be a very odd method of 
growth but examination and re-examination of 
the preparations obtained fails to reveal any 
other method of growth which would satisfy 
the known histological appearances. The succes- 
sive appearance of anastomotic branches in the 
newly-formed capillary has given rise to much 
serious thought. There is no evidence of endo- 
thelial outgrowths from capillary walls which 
might later become canalized to form these 





Fic. 4 
Reconstruction of vascular origin of capillary vessels. 





Fic. 5 
Representation of basic anatomy of capillary vessels. 
22 
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branches. A possible conclusion is that these 
anastomotic branches are themselves former 
anastomotic branches in the parent stem which 
accompany the primary loop into the new 
capillary system. Figure 4 shows the funda- 
mental arrangement and origin of the capillary 
vessels in diagrammatic form. The drawing in 
Figure 5 illustrates that basically the afferent 
and efferent supplies are continuous at the apex 
of the capillary and are joined in addition by 
anastomotic branches. More mature and more 
complicated capillaries are extensions of this 
basic pattern as shown in Figure 6. The 
capillaries are seen to be more convoluted and 
larger. Figure 7 shows very well in a three- 
dimensional fashion the convolutions of the 
capillary vessels. Later growth produces still 
more convolutions within the capillary and an 
increase in the number of transverse anasto- 
motic branches between afferent and efferent 
systems. This is shown in Figure 8. The capillary 
vessels do not always arise from the parent in the 
conventional way. One of the afferent vessels in 
Figure 8 appears to be arising separately, but 
this branch derives from the same parent 
afferent stem as its companion and illustrates 
the difficulty of examining and interpreting 
these three-dimensional structures. 


THE PARENT STEM 

The Pre-Capillary Plexus 

If the parent stem, from which capillaries are 
derived, is examined it becomes apparent that 
along the whole length of the stem is developed 
a pre-capillary plexus whose complexity varies 
with the stage of pregnancy. In the earlier 
months this is a most complex structure of 
anastomosing vessels in which it is difficult to 
see any definite plan. A reference to Figure | 
will illustrate this point. This complexity 
presumably is related to the rapid growth of the 
placenta at this stage and the large numbers of 
daughter capillaries being developed. In the 
second half of pregnancy the pattern is less 
involved and the stem will be seen to consist of 
some four or more vessels in free anastomosis. 
In some cases there appears to be only a system 
of short inter-communicating branches half of 
which are presumably afferent and half efferent 
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in function. Figure 9 demonstrates this arrange- 
ment and contrasts with the earlier arrangement, 
as in Figure 1, of twenty-weeks maturity, where 
a main artery and vein are clearly seen in the 
parent stem. If the capillary vessels illustrated 
in this study are examined it will be seen that 
the calibre of these vessels, even in the same 
capillary system, show marked differences. 
Some vessels are dilated often to a remarkable 
degree whilst others are constricted. At first 
these differences were regarded as evidence of 
underfilling or overfilling by the infused dye, 
but since they occur so constantly one is tempted 
to consider whether these observed differences 
in capillary diameters could be related to 
placental physiology. If capillary vessels were 
capable of active constriction and dilatation 
during intra-uterine life it would be of some 
importance, since it might provide an explana- 
tion for some of the puzzling features of 
placental activity. The controlling mechanism 
would necessarily need to be local and humoral 
in origin since nervous tissue has not been 
demonstrated in the placenta. This implies a 
*“‘shunt”” mechanism such as is already recog- 
nized in the skin and kidney. This subject will 
be considered later in the discussion. 


DISCUSSION 

The capillary and pre-capillary vessels are in 
three dimensions and this fact makes their 
demonstration and understanding more difficult. 
Vessels may originate at different levels and it is 
consequently difficult to relate one to another 
when considering their origin and growth. The 
concentration of vessels in the pre-capillary 
and capillary regions, their convolutions and the 
amount of anastomoses can leave little doubt 
that at this level the maximum volume possible 
of foetal blood is displayed. They also infer that 
the maximum flow of foetal blood is intended. 
Such a concentration of anastomotic vessels 
ensures an unimpeded foetal circulation, and 
discounts any impression of the foetal circulation 
being sluggish. This is very much in line with 
the rapid action of the foetal heart during intra- 
uterine life and Windle’s belief that the foetal 
heart beats during pregnancy about as fast as it 
can and without much nervous control. The 
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modern views on the maternal placental cir- 
culation as expressed by Boyd (1956), Hamilton 
and Boyd (1950) and Ramsey (1959) and others 
indicate that maternal blood enters and leaves 
the placenta by maternal arteries and veins 
placed more or less regularly over the whole 
surface of the basal plate. This arrangement 
would ensure a uniform supply and drainage 
of blood to and from all parts of the placenta. 
[t would also imply that the peripheral areas of 
the cotyledons receive maternal blood in a 
uniform fashion, a most necessary arrangement 
since the bulk of placental function occurs 
peripherally. 

The maternal circulation within the placenta 
has been described admirably by Ramsey (1959), 
who considers that mixing and flow of maternal 
blood is achieved more by pressure differentials 
between the arterial and venous sides of the 
circulation, than by any special anatomical 
arrangement. In the opinion of the writer, this 
view implies that maternal blood within the 
placenta would have a constant composition 
except perhaps immediately on entry or exit. 
The placenta in other words would be bathed 
in maternal blood of constant composition. 

This study is primarily an anatomical one 
but anatomy cannot be separated readily from 
physiology and in the structure of the capillary 
and pre-capillary vessels perhaps one can get 
the first hint of ithe basic way in which the 
placenta functions. It is difficult to understand 
placental function. The transfer of large quan- 
tities of water from mother to child against a 
pressure gradient is just one example of the 
problem. To explain other anomalies in transfer 
Page (1957) has postulated in an excellent 
article the existence of “‘carrier systems”’ in the 
syncytial interface between maternal and foetal 
blood. It is difficult to understand how these 
mechanisms can operate simultaneously for 
absorption and excretion, and deal with different 
metabolites at one and the same time. It would 
be simpler perhaps to postulate a change in the 
conditions which regulate hydrostatic and 
osmotic pressures within the villus and so allow 
these carrier systems to operate. It is clear that 
no radical change could be expected on the 


maternal side of the syncytium. If Ramsey’s 
explanation of mixing of maternal blood within 
the cotyledons is correct then it follows that in a 
fully functioning placenta the maternal blood 
will show a normally uniform composition, 
volume and pressure. This is only likely to be 
different where maternal arterial blood is 
actually entering or leaving the placenta. There 
would be therefore a constant maternal homeo- 
stasis. This homeostasis would be dependent 
entirely on a balance between supply and 
drainage of maternal blood to and from the 
placenta being maintained. On the foetal side 
of the syncytium no such impediment to change 
would exist. Homeostasis within each villus 
could be altered by altering the calibre of the 
foetal vessels. Thus it would be possible to 
obtain variations in hydrostatic and osmotic 
pressures and provide some rational basis for 
placental function. One might visualize an ebb 
and flow occurring throughout the entire 
capillary bed of the placenta and controlled 
humorally by local conditions. 

It is realized clearly that the above postulate is 
quite theoretical. It would seem necessary and 
rational to test the validity of this thesis by 
devising some method of investigating the 
functional response of the placental capillaries 
to known stimuli. 
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THE place of premature induction of labour in 
the management of the Rh-immunized patient 
has been argued over the past decade. Diamond, 
Vaughan and Allen (1950), Mollison and 
Walker (1952) and Walker and Murray (1954, 
1956) initially advised that there was no place 
for early or premature induction. Later Walker, 
Murray and Russell (1957a, b) recommended 
induction in patients who had suffered a previous 
stillbirth due to Rh-immunization. Both Watson, 
Crosse and Hatchuel (1954) and Kelsall and Vos 
(1955) advocated premature induction of labour. 
Kelsall, Vos and Kirk (1958) used the indirect 
anti-globulin titre as a criterion for selection of 
cases for induction. Their views are supported 
by Fisher (1957) and Tovey and Valaes (1959), 
but not by Hunter (1958). Allen (1957) now 
induces labour in selected cases. 

In 1952-53 at the Royal Women’s Hospital, 
Melbourne, the Rh-immunized patients were 
divided into two groups by random selection. 
In one, labour was induced at 40 weeks and in 
the other at 38 weeks, so that the perinatal 
mortality figures for the two groups could be 
compared. The results, reported separately in 
1955 by Shelton, Krieger and Campbell, showed 
that there was no statistically significant differ- 
ence between the two groups and supported the 
opinion current at that time. 


In the present report, based on the results 
obtained in 1957, 1958 and 1959, an attempt has 
been made to further explore the field of 
induction of labour. 


MATERIAL 
During the triennium under review 352 
Rh-immunized patients were delivered in the 
Professorial Unit at the Royal Women’s 
Hospital. They were divided into three groups 
based on the past history. 


Group I 

These patients included two types: 

(a) Those in whom Rh antibodies appeared 
for the first time, and 

(b) Those immunized in a previous pregnancy 
which resulted in a mildly-affected infant not 
requiring exchange transfusion. 


Group II 

These patients included two types: 

(a) Those in whom a previous Rh-immunized 
pregnancy resulted in an affected infant which 
survived after an exchange transfusion, and 

(6) Those with Rh antibodies produced by a 
previous transfusion with Rh positive blood. 
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Group III 

Patients were classified into this group when a 
previous Rh-immunized pregnancy had resulted 
in a stillbirth or neonatal death due to 
erythroblastosis. 

For statistical purposes all cases in which 
there was termination of pregnancy, foetal 
death in utero occurring before 28 weeks of 
gestation, even when the foetus was actually 
delivered after this date, and twin pregnancies 
are excluded. 


METHODS 


Apart from the 1952-1954 series already 
referred to, the policy in the Unit had been to 
await the onset of labour in all patients. As this 
seemed to be too cautious, a programme of 
selective premature induction of labour was 
commenced in 1957. Several factors were con- 
sidered before the time of induction was 
determined. 

These factors were the patient’s past obstetric 
history, the level of the indirect antiglobulin 
titre, the appearance of the liquor and sometimes 
other features such as the development of pre- 
eclampsia or acute hydramnios, or the strength 
of the foetal movements. 


MATERNAL PAST HISTORY 


As has been said, the cases were divided up 
according to maternal past history. In Group I 
induction was carried out at 40 weeks if a spon- 
taneous delivery had not already occurred. In 
Group II induction was carried out at 37 weeks 
and in Group III induction was carried out 
either at 37 weeks or one week before the time 
of the previous foetal death in utero, whichever 
was sooner. 


THE INDIRECT ANTIGLOBULIN TITRE (CoomBs) 

Other determinations of Rh antibody titres 
were available but the above-mentioned was the 
only one used and any titres mentioned in this 
series refer to this method. 


THE Liquor AMNII 


Following the work of Bevis (1956) amnio- 
centesis was performed as a routine at 32 weeks. 


The liquor was described under four headings, 
as being clear or having slight, moderate or 
marked yellow staining. Walker (1957) stated 
that the degree of staining corresponded with 
the severity of the erythroblastosis in the baby 
and that an accurate prediction could be 
obtained in 95 per cent of patients. 

Induction of labour was only carried out when 
an Rh positive child was expected. Information 
regarding this was obtained from four sources— 
the genotype of the father, a rise in the antibody 
titre, the colour of the amniotic fluid, and 
features of the present pregnancy. In Group I, 
when the titre at the beginning of the pregnancy 
was low or nil, a rise in titre of two or more 
tubes usually meant the presence of a positive 
foetus; thus in such cases the Rh status of the 
husband was unimportant. 

In Groups If and III, if the husband was 
homozygous, another affected positive baby 
could be expected, probably more severely 
affected than the previous one. In these groups, 
if the husband was heterozygous, there was a 
50-50 chance of a Rh negative baby and the 
colour of the liquor was used to indicate the 
Rh status of the foetus. If the liquor was clear 
the foetus would be Rh negative, if slightly 
yellow it could be either positive or negative, if 
moderately or markedly yellow the foetus 
would be Rh positive. The indirect antiglobulin 
titre did not give reliable information, as it often 
remained stationary during pregnancy when the 
foetus was Rh positive or even rose when the 
foetus was Rh negative. 

Sometimes the foetus declares itself Rh 
positive by dying in utero before induction is 
contemplated. If there is a previous history of a 
foetal death in utero at or before 34 weeks and 
the foetus in the present pregnancy is still alive 
two weeks after the time of the previous foetal 
death, it is reasonable to assume that, if the 
husband is heterozygous, the foetus is Rh 
negative. 


METHOD OF INDUCTION 


(1) A Drew-Smythe catheter was employed in 
all cases. This facilitated the collection of liquor 
for investigation and helped to obviate possible 
prolapse of the umbilical cord in patients with 
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TABLE I 


Foetal Outcome 


1957 Series— 


Group I 





Baby Period of Gestation in Weeks when Delivered 
: Rh Status Severity of Erytheobiastcsls Over 40 40 39 a 38 37 Total 
Labour Induced: . FARA GIA: «gh 7 
Positive Affected—no exchange ry" hy 1 13 14 
Positive Affected—exchange m 11 
Positive Affected SB. or N.N.D. | - | 
 Singasiee Y 1 1 (1) 3 (1) 
‘Total bP aS - , 7 Pa . on 1 26 (1) ; J 1 (1) 29 (2) 
Labour not lndened: anes can 
Positive Affected—no exchange a 2 2 8 
Positive Aluteb-~eudenas =" - a 4 ; l ' 3 : 
‘Positive Affected-SBoorNND. .. at bohm 
Negative ia aa Cryer Sen ar) "Tonle i ey i ce -. : 
i Ne ON ee A : aes: «16 3) 


Figures in parentheses = Perinatal mortality. S.B. 


hydramnios. Rupture of the forewaters was then 
carried out and prophylactic penicillin and 
sulphonamide therapy commenced. 

(2) If labour had not commenced in 24 hours, 
an oxytocin drip was commenced. If labour was 
not established by evening the drip was dis- 
continued and a good night’s rest ensured with 
adequate sedation. 

(3) In the rare cases in which the patient was 
not delivered by the next day another oxytocin 
drip was used. 

The only exceptions to this routine arose in 
cases previously subjected to Caesarean section. 
In most of these a repeat elective Caesarean 
section was performed. 


THe 1957 RESULTS 


Group I 

Table I gives details of when each baby was 
delivered and whether it was Rh negative or 
positive; if Rh positive, whether it was mildly 


Stillborn. 


4 (1) 





N.N.D.= Neonatal death. 


affected or requiring an exchange transfusion, 
or whether it was stillborn or a neonatal death. 
All Rh positive babies had positive Coombs 
tests. 

Thirty-six of the 40 Rh positive babies sur- 
vived and 16 had successful exchange trans- 
fusions. 

Among the 5 Rh negative babies, one had an 
intra-abdominal teratoma which resulted in a 
neonatal death. 

Details of the 4 deaths among positive babies 
are as follows: 


(1) A gravida-2 developed pre-eclampsia at 
36 weeks. The titre was 1/128; foetal death in 
utero occurred and at 37 weeks a macerated 
foetus weighing 6 pounds 2 ounces was delivered. 


(2) A gravida-2 developed hydramnios at 37 
weeks. The titre was 1/16; foetal death in utero 
occurred at 37 weeks; one week later a hydropic 
foetus weighing 7 pounds 3 ounces was delivered. 
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TABLE II 


Foetal Outcome 


1957 Series 


Indirect Coombs .. 


Number of infants 


Number requiring exchange transfusion 








Number with a cord haemoglobin under 14 grammes 


Number stillborn due to erythroblastosis 


(3) A gravida-2 with a titre of 1/64 had a 
foetal death in utero at 37 weeks. At 38 weeks a 
foetus weighing 7 pounds 12 ounces was 
delivered. 

(4) A gravida-8 developed hydramnios at 40 
weeks. The titre was 1/16. A difficult breech 
extraction resulted in a stillborn foetus weighing 
8 pounds | ounce which had died from intra- 
uterine asphyxia. 


Review of 1957 Experience with Group I 

Since 3 of the 4 foetal deaths in this group 
occurred at or about 37-weeks induction before 
the 37th week might have prevented the foetal 
death. We attempted to correlate the condition 
of the infant at birth with the antibody titre, in 
order to find a critical antibody level indicative 
of a serious degree of erythroblastosis which 
could be used as a basis for induction, as 
suggested by the work of Kelsall and Vos (1952). 

Two criteria of the baby’s condition were the 
cord haemoglobin at birth and the necessity for 
exchange transfusion, both of which are 
necessarily related. This analysis is shown in 
Table II. 

Three patients had a titre of 1/128; one preg- 
nancy resulted in a foetal death in utero and the 
other two infants received exchange trans- 
fusions, their cord haemoglobins at birth being 
6 and 16 grammes respectively. The latter 
needed exchange transfusion because the serum 
bilirubin rose to a critical level. Three patients 
had a titre of 1/64; one pregnancy resulted in a 
foetal death in utero, one infant was born with 
a cord haemoglobin of 11 grammes and under- 


Group I. Rh Positive Infants Born at or Near Term 





.. 1/128 1/64 1/32 1/16 1/8 1/ 1/2 Nil 


3 3 11 5 8 5 3 2 


2 1 7 2 r 
1 1 7 2 2 l 
l l 1 


went exchange transfusion, and the remaining 
infant, which had a cord haemoglobin of 14 
grammes, did not require exchange transfusion. 
Eleven patients had a titre of 1/32, 7 infants 
needed exchange transfusion, their cord haemo- 
globins varying from 13-0 to 10-5 grammes. Of 
the 5 patients with a titre of 1/16, only 2 infants 
required exchange transfusion. Both had cord 
haemoglobin levels of less than 14 grammes. 

From this information on a small number of 
cases it was obvious that a clear line of demarca- 
tion was difficult to draw. It was decided to 
consider a titre of | in 64 as being critical. A 
review of the 3 foetal deaths in utero during 
1957 demonstrated that 2 of these patients had 
titres of 1 in 64 before the foetal death; in the 
third it was | in 16. Although it was considered 
that early induction might have saved at least 
2 of these infants it was clear that simple rules 
would not cover every eventuality. 


Group II 

Table III shows the results in this group in 
1957. Six of the 23 patients were not induced, 
5 for various reasons mainly of a non-medical 
nature and | because foetal death in utero had 
occurred at 29 weeks, the foetus being delivered 
at 32 weeks. 

In the whole group there were 18 Rh positive 
babies, 2 of which were stillborn. Fourteen of 
the 16 survivors received exchange transfusions. 

Details of the two deaths are as follows: 

(1) A gravida-3 induced at 37 weeks had a 
titre of 1/16; she was delivered of an infant 
weighing 5 pounds 7 ounces whose cord haemo- 
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TABLE III 


Foetal Outcome 
1957 Series—Group Il 


Baby 





Period of Gestation in Weeks when Delivered 





Rh Status Severity of Erythroblastosis 40 39 38 37 36 35 34 33 32 Total 


Labour Induced: 


Positive Affected—no exchange is I 
Positive Affected—exchange re 4 
Positive Affected—S.B. or N.N.D. 


Negative 


Total . oe ; ; 3 ¥ 0 I 1 
Labour Not Induced: . . ; ae 
Positive Affected—no exchange os 
Positive Affected ~<a < : I 
Positive Affected » SB. on NND. . . 


Negative ~ - “ is ras. 


Total ap ey it mv oe 


Figures in parentheses 


globin was 7 grammes. The baby died at three 
days from kernicterus, despite three exchange 
transfusions. Earlier induction might have saved 
this baby. 

(2) A gravida-2 developed pre-eclampsia at 
28 weeks. She had a titre of 1/32. Foetal death 
in utero occurred at 29 weeks and a macerated 
foetus was delivered three weeks later. 


Review of 1957 Experience with Group II 

The policy of induction at 37 weeks in this 
group had produced satisfactory results, since 
among the 18 Rh positive babies the perinatal 
mortality was 2. Our efforts to predict negative 
babies were not very successful; only | of the 5 
which occurred was correctly predicted. 


Group Ill 
Table IV shows the results in this group in 
1957. There were 3 perinatal deaths, at 40, 38 


Perinatal mortality. S.B. 


= , . 
1 3 . 4 

3 12(1) : 17 (1) 
l 

2 3 2 

—— : ‘ 

—_—s . . 

‘.- ae 1 6) 

Stillborn. N.N.D. = Neonatal death. 


and 36 weeks respectively, among the II 
inductions. Two Rh negative infants were 
delivered after induction at 36 weeks. 

Nine of the 18 Rh positive infants survived. 
Six infants succumbed before the 32nd week of 
pregnancy and are not discussed, because there 
was no chance of saving these by earlier in- 
duction; details of the remaining 3 are as 
follows: 

(1) A gravida-4, with a history of termination 
of the last pregnancy by therapeutic abortion, 
and a previous pregnancy in which foetal 
death occurred at 37 weeks, was induced at 36 
weeks. The titre was 1/64. She was delivered of a 
baby with hydrops foetalis weighing 4 pounds 
3 ounces. 

(2) A gravida-4, whose last pregnancy had 
resulted in a foetal death in utero at 39 weeks 
reported at 36 weeks that the foetal movements 
were becoming less. The titre was 1/32 at this 
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TABLE IV 
Foetal Outcome 
1957 Series—Group Ill 


















































Baby Period of Gestation in Weeks when Delivered 
Rh Status Severity of Erythroblastosis 40 39 38 37 36 35 34 33 32 31 #30 °= Total 
Labour Induced: 
Positive Affected—no exchange 0 
Positive Affected—exchange 3 2 1 6 
Positive Affected—S.B. or N.N.D. 1 1 3 
Negative y 2 
Total Ms ‘“ re Ys bas 3 5 1 11 
(1) (1) (1) (3) 
Labour Not Induced: 
Positive Affected—no exchange 0 
Positive Affected—exchange 1 1 1 3 
Positive Affected—S.B. or N.N.D. 1 1 1 2 1 6 
Negative 1 1 
Total si i - “ ie he 1 1 1 1 1 1 2 1 10 
ag dg) dg) & (1) (6) 








Figures in parentheses = Perinatal mortality. 


time. After the membranes were artificially 
ruptured one pint of blood was passed per 
vaginam and 9 hours later the foetal heart 
could no longer be heard. She was delivered of 
a stillborn baby weighing 6 pounds 8 ounces. 
Death was due to intra-uterine anoxia resulting 
from an ante-partum haemorrhage. There were 
no signs of erythroblastosis. 


(3) A gravida-8, with a history of the pre- 
ceding pregnancy resulting in foetal death in 
utero at 40 weeks, had an antibody titre of 1/64. 
There was doubt about her expected date of 
delivery and induction was carried out when the 
pregnancy was thought to be 38 weeks. The 
infant weighed 8 pounds 6 ounces and had a 
cord haemoglobin of 8 grammes. Exchange 
transfusion was commenced but the child died 
after 400 millilitres had been exchanged. 


S.B.= 


Stillborn. N.N.D.= Neonatal death. 


Review of 1957 Experience with Group III 

In this group of patients with the worst 
prognosis, 50 per cent of the infants survived. 
Two might have been saved by earlier induction, 
and one probably died from separation of the 
placenta by the Drew-Smythe catheter. 


Thus, reviewing the three groups together, in 
1957, 14 Rh positive infants died from erythro- 
blastosis. Six of these might have been saved by 
earlier induction than we were practising at that 
time and 1 death was probably due to the 
method of induction used. 


Grew I THE 1958 PROGRAMME 


It was decided to induce labour when the 
titre reached 1/64 or at term, whichever was the 
sooner. 
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Groups II and Ill 

Information regarding the colour of the 
liquor was now available. This assisted in 
determining when to induce. All patients were 
induced at or before 37 weeks as in 1957. If the 
liquor showed moderate or marked staining, 
induction was carried out at 36 or 35 weeks 
respectively. 


Group I 1958 RESULTS 


Thirty of the 55 babies delivered after in- 
duction required exchange transfusions and the 
perinatal mortality was 3. Of the 35 delivered 
spontaneously, 6 underwent exchange trans- 
fusion and the perinatal mortality was | 
(Table V). 

Details of the four deaths are as follows: 

(1) A gravida-6 was first seen at 34 weeks. She 
had hydramnios, foetal death in utero had just 
occurred and her titre was 1/512. At 35 weeks 
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she was delivered of a baby with hydrops 
foetalis weighing 7 pounds 6 ounces. This was 
not salvable. 


(2) A gravida-2, in whom there was con- 
siderable doubt about the period of gestation, 
had labour induced at 37 weeks, when the titre 
was 1/512. Induction had been delayed because 
the foetus was small, the infant weighed 
5 pounds 9 ounces and the cord haemoglobin 
was 13-5 grammes. It lived 17 hours and died 
of atelectasis. Induction was too early. 


(3) A gravida-2 had labour induced at 35 
weeks, when the titre was 1/512. At 33 weeks 
the titre had been | in 64 and it was considered 
too early to induce. The baby weighed 5 pounds 
8 ounces, and the cord haemoglobin was 10-5 
grammes. Fxchange transfusion was performed 
but the child died of kernicterus on the third 
day. Better paediatric care might have saved 
this baby. 


TABLE V 


Foetal Outcome 
1958 Series—Group I 




















Baby Period of Gestation in Weeks when Delivered 
Rh Status Severity of Erythroblastosis = 40 39 38 37 36 35 34 33 © Total 
I hen teed: y. ee ee Me ; : 7 
Positive Affected—no exchange ia 12 2 1 3 1 19 
Positive  Affected—exchange  .. 1 24 #1 7 5S 6 S 1 30. 
Positive  Affected-SBoorNND... os ae ey ee Cee 
Negative ai : : 4 i t aay + } ites 1 ‘ Fosadn 2 oR ; 3 
Total - Ts %, a j BR , ee ‘ 1 “417 3 8 8 6 1002) 1 1(1) . 55(3) 
Labour Not Induced: ow a a Pe i . : 
Positive Affected—no exchange uw 10 5 5 2 25 
Positive Affected exchange 5 Me * 3 2 hod =" —" er 6 
Positive  Affeced-SBorNND... t iitge ka pala 
Negative = - . - ; 7 ie 7 aall ] oad 2 ~y = tary 3 ; 
Eg a a ok ce ne Oe oe eer 
Figures in parentheses = Perinatal mortality. S.B.= Stillborn. N.N.D.=Neonatal death. 
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(4) A gravida-2 had a titre of 1/128 at 36 
weeks when foetal death in utero occurred. 
Induction was delayed by an oversight. A foetus 
weighing 5 pounds 4 ounces was delivered at 
term. Earlier induction might have saved this 
infant. 


Review of the 1958 Experience with Group I 
The principal object in 1958 was the elimina- 
tion of foetal death in utero in Group I patients. 
Since only 2 cases of foetal death in utero 
occurred among 75 patients as compared with 
3 among 40 patients in the: previous year, 
induction of labour in relation to antibody titre 
appeared to have improved the foetal mortality. 
To obtain this result 1 pregnancy was terminated 
at 34 weeks, 10 at 35 weeks and 6 at 36 weeks. 
Sixteen of these 17 babies required exchange trans- 
fusion and all but | survived. Two of the infants 
were Rh negative and both fortunately survived 
after exchange transfusion for prematurity. 


RH-IMMUNIZED PATIENT 
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Using the antibody titre as the criterion for 
induction, we lost 4 babies out of 75. One was 
not salvable even by earlier induction, 1 was 
induced too late, 1 too early, and 1 died from 
inadequate paediatric care. 

These results suggested that induction in 
relation to maternal antibody titre reduced the 
foetal mortality and should be confirmed by 
continuing with this policy for another year. 
We were concerned however not only by the 
number of inductions at 35 weeks or even 
earlier, but also by the difficulty, in many cases, 
of being sure of the period of gestation, in which 
matter X-rays were of no great help. 


Group II 

Table VI gives the number of patients in this 
group in 1958 and the foetal outcome. There 
were 5 deaths among the 21 Rh positive babies. 
Two of them, one a foetal death at 30 weeks, the 
other a hydrops foetalis diagnosed at 30 weeks, 


TABLE VI 
Foetal Outcome 
1958 Series—Group II 





Baby 


Rh Status Scverity of Erythroblastosis 40 39 


Labour Induced: 


Positive Affected—no exchange 

Positive Affected enahang : , oe I 

Positive Affected—S.B. or N.N.D. 

Negative it ‘i 7 is - 2 
Total a os iia ; : ‘ ; 3 


Labour Not Induced: 


Period of Gestation in Weeks when Delivered 





Total 














Positive Affected—-no exchange n° 

Positive Affected | exchange 

Positive Affected—S.B. or N.N.D. .. 1 

Negative is = 2 i a, 7 2 
Total 2(1) 2 


Figures in parentheses 


Perinatal mortality. 


38 37 36 35 34 33 32 
l | 2 
ieee S 1 ou 
2 I es 30 
l 4 | I 7? an 9 - 
: 2 14(2) 1 3 1(1) rh l : 25(3) 
I 2 
a a 
~ ——— 
: ae 2 
I I 1(1) — a 72) 


S.B.=Stillborn. 





N.N.D.=Neonatal death. 
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are not discussed in detail as both were not 
considered salvable. 
Details of the remaining three are as follows: 


(1) A gravida-5 had a titre of 1/64 at 37 weeks 
when labour was induced. The baby, which 
weighed 6 pounds 15 ounces, had a cord haemo- 
globin of 7 grammes. It died three hours after 
birth. An earlier induction might have saved this 
infant. As well, the technique of the exchange 
may have been at fault. 

(2) A gravida-4 with a titre of 1/32 had 
labour induced at 37 weeks. An infant weighing 
6 pounds 8 ounces was delivered, with a cord 
haemoglobin of 13-4 grammes. The infant was 
shocked at birth and lived for only 3 hours. 
This was probably an unnecessary induction. 


(3) A gravida-7 with a titre of 1/256 had 
labour induced at 34 weeks because the titre 
had risen from 1/32 to 1/256. An amniotic tap 
revealed moderate yellow staining of the liquor. 
The infant weighed 5 pounds | ounce and had a 
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cord haemoglobin of 13-5 grammes. It died of 
atelectasis 12 hours after birth. This pregnancy 
was induced too early although both antibodies 
and liquor indicated early induction. 

Only 2 of the 11 Rh negative infants were 
correctly anticipated and 1 expected negative 
infant proved to be positive. Fortunately, all of 
the negative infants induced prematurely sur- 
vived and occasioned no worry in their first 
few weeks of life. 


Review of the 1958 Experience with Group II 

The overall picture in this group was not 
good. Five out of 21 babies were lost. Analysis 
of the deaths reveals that 2 occurred too early 
to be considered as suitable for induction. 

Of the liveborn we induced one too early, 
another too late and in a third the method itself 
may have been a factor in the death of the 
infant; only one of these infants died of foetal 
erythroblastosis. 


TABLE VII 
Foetal Outcome 
1958 Series—Group Ill 


Baby 





Rh Status Severity of Erythroblastosis 40 39 





Period of Gestation in Weeks when Delivered 








38 37 36 35 34 33 32 Total 





Labour Induced: 





















































Positive Affected—no exchange 1 1 
4 Positive ‘Afflected—exchange ; 2 : Py vparen <<. “'‘g 
Positive Affected—S.B. or N.N.D. — we > eae 2 1 
ide 7 ae a ae he 1 <7 3 = aye cate ee 5 
; “Total 1 m2 . a 2(2) 11) 14(5) 
Lebour Not Induced: FP itary 
Positive Affected—no exchange 
~ Positive Affected—exchange .. 1 1 
Positive Affected—S.B. or N.N.D. 1 2 1 as 4 
Negative as oie ee ai aor, 1 : a 2 
Total ia a a s & 1(1) 1 3(2) 1(1) Pa. 4) 
Figures in parentheses= Perinatal mortality. $.B.=Stillborn. N.N.D.=Neonatal death. 
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INDUCTION OF LABOUR IN THE RH-IMMUNIZED PATIENT 


We decided to continue into the next year the 
policy of induction at 37 weeks in cases in which 
the foetus was judged to be Rh positive, induc- 
tion before 37 weeks to be utilized only when the 
colour of the liquor indicated a moderately or 
severely affected baby. 


Group III 

Table VII gives the number of patients in the 
group in 1958 and the foetal outcome. Three of 
the 9 infants who did not survive died in utero 
at 33 weeks or earlier and were not considered 
salvable. 

Details of the other 6 deaths are as follows: 

(1) A gravida-3 with a titre of 1/4096 and 
marked staining of the liquor was induced at 
32 weeks. The infant, which weighed 4 pounds 
1 ounce, had a cord haemoglobin of 7 grammes, 
lived 9 hours and died during an exchange 
transfusion. 

(2) A gravida-3 with a titre of 1/512 and 
moderately stained liquor was induced at 33 
weeks. The infant weighed 4 pounds 10 ounces, 
had a cord haemoglobin of 4-5 grammes, lived 
1 hour and died during exchange transfusion. 

(3) A gravida-4 with a titre of 1/1024 had 
labour induced at 33 weeks. The baby, which 
weighed 5 pounds 13 ounces, had a cord haemo- 
globin of 3-5 grammes and lived for 30 minutes. 
No exchange transfusion was attempted. 

(4) A gravida-4 with a past history of foetal 
death in utero at 37 weeks had a titre of 1/512 
at 34 weeks. She was to have been induced at 36 
weeks but the day before admission she noticed 
the movements becoming less and on admission 
the foetal heart was not to be heard. Induction 
had been left too late. 

(5) A gravida-4 with a titre of 1/128 had 
labour induced at 37 weeks. During labour 
Caesarean section was performed because of 
excessive bleeding due to a Grade 2 placenta 
praevia. The baby weighed 4 pounds 5 ounces 
and had hydrops foetalis. Induction had been 
left too late. 

(6) A gravida-6 with a titre of 1/128 was 
induced at 37 weeks. The infant weighed 7 
pounds 1 ounce, had a cord haemoglobin of 
5 grammes, was given an exchange transfusion but 
lived two days. Induction had been left too late. 
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Only 2 of the 7 Rh negative infants were 
correctly diagnosed before delivery. Again, the 
negative babies resulting from induction caused 
no anxiety. 


Review of the 1958 Experience with Group III 

In this group we lost 9 of 14 Rh positive 
babies. Three were not salvable; another 3 
although induced very early were suffering from 
such a severe degree of erythroblastosis that 
survival was most unlikely, so that although 
early induction was justified it did not save the 
infant. Of the remaining 3, induction was left 
too late, in 2 because of misunderstood 
instructions. 

Because of the latter two we resolved in future 
to make a more careful scrutiny of all patients’ 
records, to ensure that induction was carried out 
at the scheduled time. 


In 1958, reviewing the three groups together, 
we lost 18 Rh positive infants, from erythro- 
blastosis or from prematurity and/or atelectasis 
due to induction of labour. Nine of the deaths 
occurred too soon for early induction to have 
saved them; 5 occurred because induction was 
performed too late, in some instances because 
the proposed programme was not followed, and 
in others because the disease in the foetus was 
more severe than was anticipated. Three deaths 
were due to induction being ordered too early 
and another was due to atelectasis occurring 
after induction at 37 weeks. 

We were not satisfied with our results in 
anticipating a Rh negative baby, nor were we 
complacent about the risk of inducing labour 
in the mothers of Rh negative babies at 35 
weeks. 


THE 1959 PROGRAMME 


The criteria adopted for induction in 1958 
were continued during 1959 for all groups. 


a THE 1959 RESULTS 


Table VIII shows the results in this group. 
Details of the 6 neonatal deaths are as follows: 


(1) A gravida-3 had a rapid increase in anti- 
body titre from 1/8 to 1/128 and labour was 
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TaBLe VIII 


Foetal Outcome 
1959 Series—Group I 





Period of Gestation in Weeks when Delivered 

































































Baby 
Rh Status Severity of Erythroblastosis .¥ 0393 3 387 6% ~ 635 CUM“ CUD Total 
I em Safiened: res ae i“ ; ra vi 
Positive Affected—no exchange .. i oo 7 3 2 1 | 3 20 
Readies - Affected quthengs 2 2 ' 27 5 5 2 4 22 
Positive Affected S.B. or N.N.D. 2 1 1 2 6 
Negative Cae, eee ‘ 5 - 2 1 8 
Total a ay re 3 14 7 4 9 8 7 4 56 
(2) a) ad) @ (6) 
Labour Not induced: a 
Positive Affected—no exchange .. a 3 1 1 1 7 
Positive Affected—exchange pi 27 1 1 4 
Positive Affected- S.B. or N.N.D. o 
~ Magative 2 1 1 i 5 
7 Total .. ~ ne eg “s eee 7 2 2 1 2 1 16 





Figures in parentheses = Perinatal mortality. 


induced at 39 weeks. Labour was precipitate. 
The infant weighed 6 pounds 5 ounces, its cord 
haemoglobin was 13-1 grammes, and the cord 
bilirubin was 4-6 mg. per cent. It was given an 
exchange transfusion but died at 54 hours from 
hyaline membrane and atelectasis. There was 
extensive erythropoiesis in the liver. The rapid 
labour was probably the cause of death. 

(2) A gravida-2 with a titre of 1/128 was 
induced at 39 weeks. The infant, which weighed 
7 pounds 6 ounces, had a cord haemoglobin of 
13-2 grammes and was given an exchange trans- 
fusion. Twenty-four hours after birth it 
collapsed and died. Post-mortem showed death 
to be due to partial atelectasis and cerebral 
oedema. Death was not due to erythroblastosis. 


(3) A gravida-6 was induced at 37 weeks 
because her titre rose from 1/8 to 1/128 during 
the pregnancy. Amniotic tap revealed a pale 


S.B.=Stillborn. 


N.N.D.=Neonatal death. 


yellow liquor. The baby weighed 5 pounds 
13 ounces and its cord haemoglobin was 10-8 
grammes. Since the infant’s condition at birth 
was not good exchange transfusion was delayed 


for 24 hours, by which time its condition had | 


improved. During a second exchange trans- 
fusion the child collapsed and died. It was 
considered that the death was due to the 
exchange transfusion. 


(4) A gravida-6 with a history of transfusion 
with Rh positive blood after Caesarean section 
had a titre of 1/128. A tap at 30 weeks revealed 
moderate staining of the liquor. Surgical 
induction was carried out at 36 weeks. As 
labour had not commenced within 24 hours a 
repeat Caesarean section was performed. The 
baby weighed 6 pounds 5 ounces and its peri- 
pheral haemoglobin was 16 grammes. The cord 
haemoglobin was not available. An exchange 
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transfusion was commenced 5 hours after birth 
but the infant died after 300 ml. of blood had 
been exchanged and death was considered to be 
due to the exchange transfusion. 


(5) A gravida-3 had a titre of 1/128. In- 
duction was carried out at 35 weeks with the 
breech presenting. The infant weighing 5 pounds 
15 ounces, had a cord haemoglobin of 12 
grammes. It was slow to revive after delivery 
and, although it lived 16 hours, it was never 
well enough to undergo exchange transfusion. 
The cause of death was atelectasis. Induction 
was considered to have been too early. 


(6) A gravida-3 was found to be a mild 
diabetic during pregnancy. Since her titre rose 
from 1/2 to 1/128, induction was carried out at 
35 weeks. The infant, which weighed 5 pounds 
2 ounces, had a cord haemoglobin of 17-0 
grammes but was slow to revive and survived 
for only 12 hours. Death was due to atelectasis, 
pulmonary oedema and hyaline membrane and 
not erythroblastosis. In review, induction was 
undertaken too early. 


Three of the 13 Rh negative babies were born 
after induction. In one labour was induced 
because of a continued rise in the antibody 
titre, in the other two cases the liquor was pale 
yellow and it was assumed that each foetus was 
Rh positive. 


Review of the 1959 Experience with Group I 

During this year all foetal deaths in utero were 
eliminated but the neonatal deaths more than 
compensated for this improvement. 

Thus, of the 6 deaths in 59 patients, 2 deaths 
occurred in babies at or near term with mild 
erythroblastosis, and in both the induction was 
probably a factor causing the death. Two deaths 
were attributed to the exchange transfusion and 
the remaining 2 resulted from too early 
induction. 

In 1957 with induction at term the perinatal 
mortality was 10 per cent; using a critical 
indirect antiglobulin titre as the criterion for 
induction in 1958 the perinatal mortality fell to 
5 per cent; using the same criterion in 1959 it 
rose to 10 per cent, due in part to avoidable 
factors. The perinatal mortality for the tri- 
ennium was 7 per cent. One difficulty in using 


a critical titre to determine when induction 
should be carried out is that often the titre will 
rise suddenly and then remain stationary for 
some time. Kelsall, Vos and Kirk (1959) 
mention these episodes of immunization. We 
have found that the deterioration of the foetus 
lags behind the level of the antibody titre if such 
rises take place quickly, and particularly if late 
in the pregnancy; thus we have induced when 
the indirect antibody titre reached the critical 
level of 64 (when it has been previously four or 
eight) and found that the foetus when delivered 
was only mildly affected. 

It is true that in this group the titre is a good 
criterion of the state of the infant at birth but to 
use it as the only indication for induction leads 
to difficulties. A small number of neonatal 
deaths will occur due to induction performed 
too early. We agree with Tovey and Valaes 
(1959) that it is sometimes difficult to obtain 
consistent results with the indirect antiglobulin 
technique. Vos (1958) is now advocating the use 
of a partial absorption test for Rh antibodies. 


Group Il 

Table IX shows the results in this group in 
1959. There were 4 deaths among the 25 Rh 
positive infants. Two died at 28 and 29 weeks 
respectively, were subsequently delivered at 
32 weeks and were not salvable. In the third, 
labour was induced at 37 weeks but the foetus, 
which showed only a mild degree of erythro- 
blastosis, had a severe congenital abnormality 
and died on its second day. The fourth death 
occurred in a gravida-10 whose husband was 
homozygous. The titre varied between 1/64 and 
1/128, and the amniotic tap revealed moderate 
yellow staining of the liquor. Induction was 
carried out at 35 weeks and resulted in a foetus 
weighing 6 pounds 8 ounces with hydrops 
foetalis. 

Five of the 7 Rh negative babies were 
correctly anticipated whilst in utero but in the 
remaining 2 we remained uncertain because we 
were unable to obtain amniotic fluid and so 
undertook induction. One patient with a 
correctly anticipated negative baby was induced 
for pre-eclampsia. All the Rh negative babies 
survived. 
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TABLE IX 


Foetal Outcome 
1959 Series—Group II 












































Baby Period of Gestation in Weeks when Delivered 
Rh Status Severity of Erythroblastosis - 40 39 38 #37 36 35 34 33 32 ~~ Total 
Labour Induced : 
Positive Affected—no exchange 1 1 3 
Positive pleated —~enaiiaias 6 5 4 15 
Positive Affected—S.B. or N.N.D. 1 1 2 
= Negative 3 3 
' Total 1 10 5 5 1 23 
(1) (1) (2) 
Lebour Not Induced: e 
Positive Affected—no exchange 1 1 
7 Positive Aflected—enchangs aa ne 1 1 2 
Positive Affected—S.B. or N.N.D. os 2 2 
Negative .. ‘a wa “ ws iw ee 1 1 4 
Total .. ‘a a os - ‘a 1 | 1 1 2 9 
(2) (2) 
Figures in parentheses= Perinatal mortality. S.B.=Stillborn. N.N.D.=Neonatal death. 


Review of the 1959 Experience with Group II 

In this group 3 of the 4 babies which died 
were not salvable but the fourth might have been 
saved by earlier induction. We were satisfied 
with the policy of induction at 37 weeks or 
earlier, although, with the 5 babies delivered at 
36 weeks and the 4 at 35 weeks, only expert 
paediatric care maintained the babies in good 
condition. In 1959, using the liquor as a guide, 
there were definitely more inductions of labour 
before 37 weeks than in 1958. Also the prediction 
of Rh negative infants was improved. In the 
triennium the perinatal mortality was 17 per 
cent. 


Group III 

Table X gives the results in this group in 1959. 
All except 3 of the 11 inductions were per- 
formed at 34 or 35 weeks. There was a foetal 


wastage of 7 in the whole group. In 4 patients 
foetal death in utero occurred at 33, 33, 31 and 
29 weeks respectively and none were considered 
salvable. After induction at 33 and 34 weeks 
respectively, 2 further patients gave birth to 
hydropic infants which did not survive. Neither 
of these was considered salvable. The seventh 
patient (gravida-6) had a titre of 1/256. The 
liquor had a moderate yellow colour, and when 
movements became weak at 34 weeks, induction 
was carried out. The baby, which weighed 
5 pounds 2 ounces, had a cord haemoglobin of 
5-5 grammes and lived for 2 hours. This baby 
was not considered salvable. 


The 1959 Experience with Group III 

In this group of 14 we lost 7 babies. None of 
the seven lost were considered salvable. Walker 
and Murray (1956) quote a mortality of 70 per 
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TABLE X 


Foetal 


Outcome 


1959 Series—Group Ill 









































Baby Period of Gestation in Weeks when Delivered 
Rh Status Severity of Erythroblastosis oe rT nse Tt SB BH BR Total 
Labour Induced: 
Positive Affected—no exchange .. 0 
Positive Affected—exchange ] 2 4 7 
Positive Affected—S.B. or N.N.D. 1 1 2 
Negative 2 2 
Total 2 1 2 5 1 11 
(1) (1) (2) 
Labour Not Induced: 
Positive Affected—no exchange .. 0 
Positive Affected—exchange 0 
Positive Affected—S.B. or N.N.D. 1 1 2 1 5 
Negative 0 
Total 1 1 P 1 5 
(1) (1) (2) 


(1) (5) 





Figures in parentheses = Perinatal mortality. 


cent in this group. In the triennium the perinatal 
mortality was 54 per cent. 


To sum up by reviewing the three groups 
together, in 1959 we lost 16 Rh positive infants 
from erythroblastosis or prematurity due to 
induction and 1 from a congenital abnormality. 

Nine of these deaths occurred so early in 
pregnancy that induction of labour could not 
have prevented them. Of the remaining 7 (6 of 
which were in Group I), 2 were due to faulty 
exchange transfusion, 2 were due to inducing 
labour too soon, 1 due to induction too late, 
and in the other 2, death was due to atelectasis 
in babies near term, a rapid labour perhaps 
being an additional factor in one of them. It 
was disquieting that 6 deaths should have 
occurred in Group I. 


S.B. 


= Stillborn. N.N.D.= Neonatal death. 


THE RESULTS OF INDUCTION 


We have been surprised by the number of 
patients who were unable to recall accurately 
the date of their last normal menstrual period. 
In addition, it is our impression that the average 
weights of babies born suffering from erythro- 
blastosis are above the average weights of 
normal babies, even when only mildly affected. 
If this is true, it introduces an additional element 
of uncertainty into the use of the height of the 
fundus as a gauge of maturity. Hydramnios 
may be another complicating factor. Our 
difficulty is manifested in two ways—on the 
one hand, a few patients are subjected to 
induction too early and, on the other, a few 
are left too late. 

The results of induction are shown in Table 
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TABLE XI 
Results of Induction 
1957-59—All Groups 


Time When Delivered 





























—_.___—_—_--—_—_-- -— Failed 
When Carried Out, A.R.M. Only A.R.M. Plus Oxytocic Drip Induction, Elective 
° ett — —— —_—— - Caesarean Caesarean Total 
Weeks’ Gestation Over Section Sectio 
24 48 4 48 : a 
‘ 48 
Hours Hours Hours Hours : 
Hours 
Over 40... se ea 2 - - 3 - ~ ~ 5 
a as - a ae 1 5 15 ] | 2 65 
39 - ait as 10 ~ 1 1 - - - 12 
38 9 ] 2 7 | - - 20 
37 22 l 16 16 4 1 5 65 
ws - “ 1! 1 3 6 4 2 ~ 27 
35 - - at 4 - 4 12 7 1 1 29 
34 es - = 3 - 2 5 2 12 
33 3 | 4 
32 its as is 1 - - l = 2 
Total .. oo oa 4 33 68 21 5 8 241 
XI. In this series 241 patients underwent Failure to have come into labour within 72 


induction. In those patients who had had a 
previous Caesarean section 8 had an elective 
repeat operation and 2 underwent artificial 
membrane rupture. Both of the latter failed to 
commence labour within 24 hours and they 
were delivered again by Caesarean section. Two 
hundred and twenty-eight of the remaining 231 
patients who had the membranes ruptured to 
induce labour were delivered by the vaginal 
route and 3 by Caesarean section. This indicates 
that rupture of the membranes is a very efficient 
method of inducing labour, especially as more 
than half of the inductions took place at 37 
weeks or earlier. 


hours of induction was the indication for 
Caesarean section in 2 of the patients and foetal 
distress 4 hours after the membranes were 
ruptured in the third patient. 

Many of the patients in whom labour was 
allowed to continue for what appears to be an 
unduly long time either had suffered foetal 
death in utero soon after induction was com- 
menced or it was judged from the colour of the 
liquor that the foetus was hydropic and its 
chances of survival remote. 

In the three years there were 2 foetal deaths 
which were probably due to the method oi 
induction. 
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TABLE XII 
Prediction of Rh Status of Baby 
Group I 
Prediction 
Heterozygous Rh Positive gar ae oa lie ee “ane <TR cee 
antend Correct Incorrect 
——_—— - --—-- Doubtful 
ve —ve ve ve 
1957 10 3 3 2 2 a - — 
1958 9 3 4 2 
1959 30 10 10 3 - : 7 
Total 49 16 17 5 4 7 
TABLE XIII 
Prediction of Rh Status of Baby 
Group II and Group Ill 
Prediction 
a Positive Corsect Incorrect 
—-— Doubtful 
+ ve —ve +ve —ve 
} 1957 13 5 = me 4 3 1 1 4 
1958 29 o> ah me 7 4 4 4 10 
1959 i7 as de a 5 7 3 - 2 
Total 59 16 14 8 5 16 





FORECASTING THE RH STATUS OF THE BABY 


Using the criteria mentioned earlier Table 
XII gives the results of our forecasts in Group I 
and Table XIII in Groups II and III. 

In Group I we had 49 patients with a history 
of mildly affected infants in previous pregnancies 
and a heterozygous Rh positive husband. 
Thirty-three of 49 were predicted correctly, 9 
were incorrect and in 7 no prediction was made 
because our information was incomplete. 

In Groups II and III in 30 of 59 babies the 
forecast was correct, in 13 it was incorrect and 
in 16 insufficient information was available. To 
mistake a negative foetus for a positive one and 
then induce labour very early is a situation we 








have naturally tried to avoid, because the baby 
could be easily lost through prematurity. As 
well, 8 positive babies were erroneously thought 
to be negative. In these cases the liquor was only 
faintly stained. 

We are satisfied that a study of the liquor is of 
great assistance in determining the Rh status cf 
the foetus. In Group I patients only, a rise in the 
antibody titres is also helpful. 

Finally, the genotype of the positive husband 
can only be estimated with an accuracy between 
93 and 97 per cent. In the present series only 
once was a “homozygous” husband found to 
be actually ““heterozygous”’. 
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TERMINATION OF PREGNANCY 


This paper would be incomplete without a 
record of the number of terminations of preg- 
nancy. In most reports these are not mentioned. 
Termination of pregnancy is only considered 
when there is a history of at least two deaths 
from erythroblastosis foetalis and when the 
husband is Rh positive and homozygous, and 
naturally the patient must be allowed the final 
choice. Any patient who desires to continue 
with the pregnancy is encouraged to do so. 

During the three years under discussion only 
2 terminations were performed, both in 1958; 
in neither case was the patient sterilized. 


TWIN PREGNANCIES 


During the 3 years under review 3 twin preg- 
nancies occurred in Rh negative patients with 
antibodies. These pregnancies have been 
excluded because statistical analyses are simpli- 
fied by so doing. 

One patient was delivered of an Rh negative 
baby after its sibling had died in utero at 39 
weeks from erythroblastosis. The second patient 
was delivered of two stillborn babies suffering 
from erythroblastosis. Both had died at 31 
weeks and were delivered a week later. The 
third patient underwent induction of labour at 
36 weeks; one baby was Rh negative, the other 
was Rh positive but only mildly affected. Both 
babies survived. 


CONCLUSIONS 


(1) In pregnancies in which antibodies first 
appear and in pregnancies subsequent to one in 
which the baby was only mildly affected by 
erythroblastosis, induction of labour is recom- 
mended when the indirect antiglobulin titre 
reaches a critical level previously established. The 
colour of the liquor amnii is also of assistance. 


(2) When a previous pregnancy resulted in a 
baby requiring an exchange transfusion, in- 
duction of labour between 37 and 35 weeks 
(according to the colour of the liquor) is 
recommended. 


(3) When a previous pregnancy resulted in a 
baby dying from erythroblastosis, induction of 
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labour between 37 and 34 weeks is recom- 
mended. Induction should be carried out a 
week before the previous foetal death in utero 
occurred, or according to the colour of the liquor 
and the strength of the foetal movements. 

(4) The above rules are only guides, since 
each patient must be considered as an individual 
problem, and such factors as pre-eclampsia, 
hydramnios and other obstetrical complications 
may influence the time of induction. 

(5) Artificial rupture of the membranes, 
followed if necessary by intravenous oxytocic 
infusion, is a safe and reliable method of 
induction. In this series there was only a 3 per 
cent failure rate. 

(6) It is possible to forecast the Rh status of 
the foetus from the past obstetrical history, the 
genotype of the husband and a study of the 
liquor. 


SUMMARY 


(1) Selective induction of labour was carried 
out in 352 Rh-immunized patients during the 
triennium commencing in 1957. The time of 
induction was determined in general by a study 
of the past obstetrical history, the indirect 
antiglobulin titre and the liquor amnii. 

(2) The series is presented year by year. The 
patients are divided into three groups according 
to the past obstetrical history. 


(3) A method of forecasting the Rh status of 
the baby is described. 

(4) Labour was induced by artificial rupture 
of the membranes with or without an intra- 
venous oxytocin infusion in 233 patients. All 
but 5 were successfully delivered vaginally. 


(5) In first affected pregnancies and in those 
who had had previous mildly affected .preg- 
nancies the perinatal mortality was 7 per cent. 


(6) In pregnancies in mothers whose previous 
affected baby survived after an exchange trans- 
fusion, the perinatal mortality was 17 per cent 
amongst the Rh positive babies. 


(7) In pregnancies in mothers whose previous 
affected baby did not survive, the perinata! 
mortality was 54 per cent amongst the Rh 
positive babies. 
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In 1930, Tillett and Francis discovered, in the 
sera of patients acutely ill with pneumococcal 
pneumonia, an abnormal substance which 
reacted with the somatic C polysaccharide of 
the pneumococcus to form a precipitate. This 
reactive substance has been named C-Reactive 
Protein (C-RP). MacLeod and Avery (1941) 
isolated it in a pure crystalline form, showed it 
to be a protein and produced in rabbits a 
specific anti-serum against it. The physical 
and chemical properties of C-RP have been 
studied by Abernethy and Avery (1941) and by 
Wood et al. (1954). 

The various methods available for the 
detection and estimation of C-RP include: 
(1) precipitation reaction (Tillett and Francis, 
1930); (2) capsular swelling technic (L6fstrém, 
1944); (3) capillary microprecipitin _ test 
(Anderson and McCarty, 1950); (4) complement 
fixation test (Muschel and Weatherwax, 1954); 
(5) gel diffusion analysis (Libretti et a/., 1955); 
and (6) Latex fixation test (Singer et a/., 1957). 
The presence of C-RP has been noted in a wide 
variety of clinical conditions like rheumatic 
fever (Anderson and McCarty, 1950), rheu- 
matoid arthritis (Shetlar et al., 1955), bacterial 
infections (Dawson, 1957), carcinoma (Graf and 

* Present address: Assistant Professor of Obstetrics 
and Gynaecology, Grant Medical! College, Bombay, India. 

t Present address: Assistant Professor of Medicine, 
Medical College, Baroda, India. 


Rapport, 1958), infective hepatitis (Chaphekar, 
1959), myocardial infarction (Levinger ef al., 
1957), allergic reactions to drugs (Yocum ard 
Doerner, 1957), etc. This wide diversity of 
conditions which give a positive C-RP test at 
once points to the non-specificity of the test, 
which hence cannot be used in the diagnosis 
of these conditions. However, a positive C-RP 
test is an extremely sensitive, albeit non- 
specific, indicator of the presence of an in- 
flammatory or tissue destroying process. Since 
C-RP is not present even in trace amounts in 
the serum of a normal person, positive test is 
an unmistakable evidence of the activity of some 
pathological process, and there is nothing like a 


“false positive’ test. This is the greatest 
advantage of C-RP test over the two time- 
honoured indicators of inflammation and 


necrosis, viz., leucocyte count and erythrocyte 
sedimentation rate, both of which have an 
equivocal range of so-called normal values. 
Besides, the presence of C-RP is so closely 
related to the waxing and waning of inflam- 
mation and necrosis that the C-RP test is of 
great aid to the clinician in assessing the activity 
of the disease process and the efficacy of the 
therapy. 

In view of the well-established utility of the 
C-RP test, an obstetrician would naturally be 
interested in knowing whether a normal preg- 
nancy would affect the test in any way and 
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TABLE I 


C-RP Test and Erythrocyte Sedimentation Rate During Normal Pregnancy 

















Range of Erythrocyte Sedimentation 


Senne No. of COP test Rate at the End of 1 Hour 
Stage of Pregnancy Com i = lees i a | as ee en eee ee 
Positive Negative Westergren Wintrobe 
21 to 24 weeks .. 5 Nil 5 20mm. to 90mm. 8 mm. to 50 mm. 
25 to 28 weeks .. 6 Nil 6 18mm. to 83 mm. 5 mm. to 57 mm. 
29 to 32 weeks .. 6 Nil 6 50mm. to 98 mm. 32 mm. to 60 mm. 
33 to 36 weeks .. 5 Nil 5 32 mm. to 108 mm. 10 mm. to 45 mm. 
37 to 40 weeks .. 8 Nil 8 40 mm. to 107 mm. 18 mm. to 58 mm. 
Total 30 Nil 30 18 mm. to 108 mm. 5 mm. to 60 mm 


modify its significance. But the data on this 
point are not only meagre but also conflicting. 
This prompted the present study of C-RP test 
during normal pregnancy and puerperium. 


MATERIAL 


Ante-partum Cases. Thirty normal pregnant 
women attending the antenatal department of 
Nowrosjee Wadia Maternity Hospital, Bombay, 
were selected for study after carefully excluding, 
by interrogation and clinical examination, the 
possibility of any acute or chronic illness. All 
these women were in the second half of their 
gestation and none of them had a haemoglobin 
value of less than 9 g. per cent. 

Post-partum Cases. Thirty cases were studied 
during the puerperium. Ten of these were 
studied between 1 hour and 2 hours after 
delivery, 10 were studied between 48 hours and 
72 hours after delivery and the remaining 10 
were studied on the 9th day after delivery. All 
of them had a normal labour and an uneventful 
puerperium. None of them was suffering from 
any acute or chronic illness and none had a 
haemoglobin value of less than 9 g. per cent. 


METHOD 


Blood was collected for study from the ante- 
cubital vein. C-RP test was done by the Latex 
fixation method. Latex-Anti-C-Reactive Protein 
Reagent (Hyland Laboratories, U.S.A.) pre- 
pared from polystyrene latex and serum hyper- 
immune to C-reactive protein was used for the 


test. A drop of the patient’s serum was mixed 
with the C-RP test reagent on a glass slide. 
Visible flocculation appearing within 2 minutes 
indicated positive test due to the presence of 
C-RP in the patient’s serum, whereas a smooth 
suspension without visible flocculation indicated 
negative test. 

Besides the C-RP test, erythrocyte sedimenta- 
tion rate estimation was done by both 
Westergren’s and Wintrobe’s methods in each 
of the 60 cases studied. 


RESULTS 


Ante-partum Cases. Table I gives the results 
in the ante-partum cases studied. 

All the 30 women, who were during various 
stages of gestation from 21st week to 40th week, 
gave negative C-RP test. The range of their 
erythrocyte sedimentation rate was 18 mm. to 
108 mm. by Westergren’s method and 5 mm. 
to 60 mm. by Wintrobe’s method. 

Puerperal Cases. Table II gives the results in 
the puerperal cases. 

Only 2 out of the 10 cases studied between 1 
hour and 2 hours after delivery gave positive 
C-RP test. The erythrocyte sedimentation rate 
in these 10 cases ranged from 32 mm. to 80 mm. 
by Westergren’s method and from 20 mm. to 
55 mm. by Wintrobe’s method. All the 10 cases 
studied between 48 hours and 72 hours post- 
partum gave a positive C-RP test and their 
erythrocyte sedimentation rate ranged from 
55 mm. to 102 mm. by Westergren’s method 
and from 14 mm. to 61 mm. by Wintrobe’s 
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C-RP Test and Erythrocyte Sedimentation Rate During Puerperium 





Range of Erythrocyte Sedimentation 
Rate at the End of 1 Hour 








Westergren Wintrobe 








Interval Between No. of C-RP Test 
Delivery and Study Cases 
Positive Negative 
Ito 2hours .. - 10 2 8 
48 to 72 hours p 10 10 Nil 
8to 9days .. wis 10 10 Nil 


20 mm. to 55 mm. 
14 mm. to 61 mm. 
5 mm. to 52 mm. 


32mm. to 80mm. 
55 mm. to 102 mm. 
27 mm. to 105 mm. 





method. All the 10 cases studied on the 9th 
day post-partum gave positive C-RP test while 
their erythrocyte sedimentation rate ranged 
from 27 mm. to 105 mm. by Westergren’s 
method and from 5 mm. to 52 mm. by 
Wintrobe’s method. 


DISCUSSION 


Table IL} gives the results of C-RP test during 
pregnancy reported by various authors. The 
reported incidence of positive C-RP test during 
pregnancy varies widely from nil to 69-2 per 
cent. This is very surprising. The use of different 
methods used by different authors is not 
responsible for the wide variation in the results 
obtained because varying results are reported 


by different authors using the same method, 
viz., capillary precipitin method. So far, no 
other series of C-RP test during pregnancy by 
Latex fixation method is reported. 

A positive C-RP test is indicative of an 
inflammation, or necrotizing process in the body. 
Is a normal pregnancy associated with inflam- 
mation or necrosis? Apparently not, because, 
if it were so, C-RP test would have been positive 
in almost each and every pregnant woman. Has 
placentation or rapid growth of the foetus 
anything to do with positive C-RP test during 
pregnancy ? If placentation were responsible for 
positive C-RP test one would expect a much 
higher incidence of positive C-RP test during the 
first trimester of pregnancy than during the rest 
of the pregnancy. Similarly, if rapid foetal 


TABLE III 
C-RP Test During Pregnancy as Reported by Various Authors 





Author Method 





Capillary precipitin 
Capillary precipitin 
Complement fixation 
Capillary precipitin 


Shetlar et al. (1955) mie 
Knights et al. (1956) 7” nis 
Muschel and Weatherwax (1954) 
Otero and Celado (1958) 


Rozansky and Bercovici (1956) .. Capillary precipitin 


Chaphekar (1959) 

Tyler and Roess (1957) 

Hedlund (1947) F sl 
Parikh and Dave (present series) 


Capillary precipitin 
Capillary precipitin 
Capsular swelling 
Latex fixation 





é Incidence 
Period of - _ we. of Positive 
Gestation Cases Positive Negative er — 
Last trimester 27 10 17 37-0 
Not mentioned 11 0 11 Nil 
Second half 13 9 4 69-2 
At term } 15 ‘ . 
Labour | 16 ; 30 Nilt 
Second trimester 91 23 68 25-0 
Third trimester 28 9 19 32-0 
During labour 71 47 24 66-0 
Full term 7 2 5 28-6 
All trimesters 110 19 91 17-3 
All trimesters 25 Nil 25 Nil 
Second half 30 Nil 30 Nil 





* Due to acute tonsillitis. 
+ The patient with acute tonsillitis is excluded. 
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growth were to give positive C-RP test, one 
would obtain a much higher incidence of positive 
C-RP test during the last months of pregnancy 
than during the rest of the pregnancy. However, 
Tyler and Roess (1957) have shown that there 
is no difference in the incidence of positive C-RP 
test during the various trimesters of pregnancy. 

It is difficult to explain why C-RP test is 
positive in normal pregnancy in a certain 
percentage of cases in many of the reported 
series. In view of the fact that this non-specific 
test is positive in a number of conditions any 
of which may be associated with pregnancy, it is 
possible that positive tests obtained during 
pregnancy may have nothing to do with preg- 
nancy as such. For example, the only patient 
who gave a positive test during pregnancy in the 
series of Otero and Celado (1958) was suffering 
from acute tonsillitis. In any case, the wide 
variation in the results of different authors 
coupled with the fact that most of the reported 
series are small, indicates the need for further 
studies in large series of cases. 

Table IV gives the results of C-RP test during 
puerperium reported by various authors. In 
contrast to the ante-partum studies, there is a 
near unanimity amongst the different authors 
for almost all tests done 3 hours or more after 
delivery are positive. In our study, when the 
tests were done within 2 hours of delivery, only 
20 per cent were positive, whereas, on the 3rd 
day and on the 9th day post-partum, all tests 
were positive. It seems that not until some hours 
have elapsed after delivery does the test become 
positive. This positive test is not an effect of the 
process of labour for if it were so the test could 


not have remained positive for some days after 
labour. During puerperium there is necrosis 
going on at the placental site, which can easily 
explain the positive test. Besides, this necrosis 
is usually associated with inflammation. 

It can be concluded that during early puer- 
perium C-RP test is of no help as a guide to the 
activity of disease processes like rheumatic fever, 
tuberculosis, myocardial infarction, etc. Our 
findings that in normal pregnancy C-RP test is 
negative indicates that the test has the same 
utility and significance in a pregnant person 
as in a non-pregnant. But, as has been already 
mentioned, positive C-RP test during normal 
pregnancy has been reported by others. The 
significance of positive C-RP test during 
pregnancy, thus, may appear to be dubious. 
But the significance of negative C-RP test 
during pregnancy cannot be questioned. 
Rozansky and Davis (1958) have reported on 
the use of C-RP test in the diagnosis of rheumatic 
activity during pregnancy. 

The wide range of variation in the erythro- 
cyte sedimentation rate found in the same group 
of patients in Table I and in Table II poses a 
question as to what should be considered as 
normal values of erythrocyte sedimentation 
rate during pregnancy and puerperium and 
emphasizes the limitations of erythrocyte sedi- 
mentation rate as a clinical guide. 

Although 30 years have elapsed since the 
finding of C-RP, much yet remains to be learnt 
about it. Is this protein associated with alpha, 
globulin as indicated by Perlman et al. (1943) 
or is it associated with beta globulin as suggested 
by Wood ef al. (1954)? Why, at all, does it 


TABLE IV 
C-RP Test During Puerperium as Reported by Various Authors 








Incidence 

Interval Between No. of of Positive 

Author Method Delivery and Study Cases C-RP Test 
(%) 
Knights et al. (1956) Capillary precipitin Not mentioned 92 94-5 
Otero and Celado (1958) Capillary precipitin Not mentioned 12 100-0 
Tyler and Roess (1957) Capillary precipitin 3 hours to 1 week 23 100-0 
Parikh and Dave (present series) Latex fixation 1 hour to 2 hours 10 20-0 
48 hours to 72 hours 10 100-0 
8 days to 9 days 10 100-0 
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appear in the circulation and what is its 
physiological role? How does it disappear so 
quickly after the disease process is arrested? 
These are some of the questions, the answers to 
which are yet to be found out. When these 
answers are known, the relationship between 
C-RP and pregnancy or puerperium will be 
clarified. 
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METABOLIC CHANGES IN NORMAL PREGNANCY AND DELIVERY 


UrsuLA M. Lister, M.D., F.R.C.S.F., F.R.C.O.G. 
Department of Obstetrics and Gynaecology, University of Leeds 


THE observation of the normal patient during 
the antenatal period, labour and. delivery, and in 
the puerperium until stabilization has been 
accomplished, must form the basis for com- 
parison with the abnormal case where gross 
deviation in the fluid, nitrogen and electrolyte 
balances may result. Of the many factors which 
may influence the picture in the obstetrically 
normal patient, the previous state of nutrition 
is of importance, and not only the more obvious 
failures, but also the minor inadequacies. 


CASES 
The ten patients to be described were 
obstetrically normal and showed no oedema 
and no hypertension, though in one instance 
(Case 3) there was an abnormal gain in weight 
of 19 kilograms over the antenatal period. One 
patient (Case 5) was admitted for rest prior to 
delivery because of a twin pregnancy, and 
another (Case 8) because of asymptomatic mitral 
stenosis. Two patients (Cases 9 and 10) showed 
evidence of general malnutrition, but unfor- 
tunately the last of these started in labour too 
soon after the antenatal control had been 
established only for 1 day. Labours were not 
prolonged and at no time were these patients 
distressed. Normal delivery was anticipated in 
all patients, but Cases 7 and 8 required a low 
forceps delivery under pudendal block in the 
interest of the child, and it was not thought that 
this would affect the issue. The puerperia were 
uncomplicated though 4 patients did not 
lactate (Cases 6, 8, 9 and 10). 
Case 1 Primigravida. Age 25. Normal labour 
21 hours. Blood loss estimated at 180 
ml. Child, 2,828 g. Placenta, 840 g. 
Lactation. 


Case 2 


Case 3 


Case 4 


Case 5 


Cause 6 


Case 7 


Case 8 


Case 9 


Case 10 
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Primigravida. Age 22. Normal labour 
204 hours. Loss 480 ml. Child, 3,612 g. 
Placenta, 616 g. Lactation. 
Primigravida. Age 21. Excessive ante- 
natal weight gain of 19 kilograms. 
Normal labour 12 hours. Loss 120 ml. 
Baby, 3,416 g. Placenta, 616 g. Lacta- 
tion. 

Second pregnancy. Age 24. Normal 
labour 84 hours. Loss 120 ml. Baby, 
3,192 g. Placenta, 616 g. Lactation. 
Fourth pregnancy. Age 34. Normal 
labour 8} hours. Normal twin delivery. 
Loss 180 ml. Babies, 3,136 g. and 3,836 
g. Placentae 1,400 g. Lactation dis- 
continued on last day of test. 
Primigravida. Age 29. Normal labour 
54 hours. Loss 300 ml. Baby, 3,584 g. 
Placenta, 728 g. No lactation. 
Primigravida. Age 22. Normal labour 
15 hours. Forceps delivery under 
pudendal block for foetal distress. Loss 
400 ml. Baby, 3,920 g. Placenta, 672 g. 
Lactation. 

Primigravida. Age 22. Asymptomatic 
mitral stenosis. Normal labour 7 hours. 
Low forceps delivery under pudendal 
block. Loss 240 ml. Baby, 2,688 g. 
Placenta, 448 g. No lactation. 

Fourth pregnancy. Age 24. Poor 
general condition. Weight 54 kilo- 
grams. Normal labour 4? hours. Loss 
240 ml. Baby, 3,304 g. Placenta, 728 g. 
No lactation. 

Fifth pregnancy. Age 33. Poor general 
condition. Weight 54 kilograms. Nor- 
mal labour 104 hours. Loss 60 ml. 
Baby, 3,024 g. Placenta, 672 g. No 
lactation. 
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Case 1. Fluid, nitrogen, potassium and sodium balance 

changes in a normal patient. The blood urea levels and 

serum potassium and sodium are shown above the 
appropriate sections. 


METHODS 

The diet was started a few days before the test 
period in order to secure stabilization, and, as 
these patients were healthy, the full diet was 
maintained throughout (Lister and Keith, 1960). 
In active labour fluids only were given, but, as 
many of the labours were short and at night, 
this meant that often the food intake was not 
reduced. Urine was collected in 24-hour periods 
starting at 8 a.m., lochial losses were leached out 
with dilute acetic acid, and the results of faecal 
examinations were added to the total loss. By 
test-weighing the baby an estimation of the 
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amount of milk produced was made. The 
nitrogen estimations were made by macro 
Kjeldahl, and the potassium and sodium 
estimations by flame photometry. Samples of 
blood were taken at intervals, as far as possible 
on alternate days during the puerperium. 


FLUID BALANCE 


The length of the antenatal observation varied 
considerably in these patients as all were healthy 
and the pressure on antenatal beds prevented 
a long stay, or the early onset of labour, in some 
cases after only a few days stabilization, cut 
short the period of observation. The charts 
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Case 2. Metabolic changes in a normal primigravida. 
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Fic. 3 
Case 3. Metabolic changes in a patient who gained 
19 kilograms in weight during pregnancy, but showed 
no oedema. 


show that all patients retained fluids ante- 
natally, though in variable amounts from day 
to day, and with an occasional day in negative 
balance. In only 5 patients (Cases 1, 6, 7, 8 and 
9) was the period of observation greater than 
7 days, and these 5 patients all retained fluids in 
amounts varying in one day from 60 ml. to 
1,020 ml., the average daily retention being 
shown in Table I. 

On a full diet the volume of water in the solid 
food is equivalent to the insensible loss (Bland, 
1956), and these amounts represent a small 
fluid retention which in Cases 1, 6, 7 and 8 
increased considerably immediately prior to 
delivery, though no signs of oedema developed. 

In each case labour was normal and seldom 
overlapped appreciably the 24-hour collecting 
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Case 4. Metabolic changes in a normal pregnancy, 
labour and puerperium. 


TABLE | 


Average Daily Antenatal Fluid Retention 


12 days 560 ml./day 


Case | 
Case 6 11 days 382 ml./day 
Case 7 8 days 562 ml./day 
Case 8 9 days 338 ml./day 
Case 9 


351 ml. day 


period. Fluids were taken in adequate amounts 
during labour in all but 2 patients (Cases 3, 
540 ml., and Case 7, 500 ml.), and the short 
labours of most patients did not interfere with 
the consumption of fluids or diet especially if 
the labour was at night. In no instance was the 
blood loss excessive, nor did the patient with 
the twin pregnancy have hydramnios. 
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Case 5. Metabolic changes in a normal twin pregnancy. 
There was no hydramnios. 


Two patients (Cases 2 and 8) showed a 
retention of fluid of over SCO ml. on the day of 
delivery. Five patients (Cases 1, 4, 6, 7 and 9) 
retained only small amounts of fluids or were in 
equilibrium, so that the inclusion of insensible 
loss in the 2 patients who missed several meals 
(Cases 4 and 7) would have rendered their 
balances negative. The remaining 3 patients 
(Cases 3, 5 and 10) showed small negative 
balances on the day of delivery. 

Lactation was established in 6 patients (Cases 
1, 2, 3, 4, 5, and 7) and by means of test-weighing 
the babies and analyzing small samples of 
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expressed milk, an estimation of the fluid and 
other ingredients lost in this way was made. On 
no day did the amount exceed 600 ml., and in the 
early days of the puerperium lactation produced 
no, or little, change in the balances. 

The patterns of retention and loss in the 
puerperium varied very much in these patients. 
An initial diuresis lasting 1 or 2 days was found 
in Cases 1, 9 and 10, and in Cases 4 and 8 this 
loss was delayed until the 3rd day. Commencing 
on the 2nd or 3rd day Cases 5 and 6 showed 
sustained negative balances and these 2 patients 
had the most pronounced overall negative fluid 
balances of the series. A second diuresis was 
noticed on the 7th day in Cases 4 and 8, but, 
despite days on which the fluid balance was 
negative, 5 patients (Cases 2, 3, 7, 9 and 10) 
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Case 6. Metabolic changes in a normal patient. Lactation 
was not established. 
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Case 7. Metabolic changes in a patient delivered by low 


forceps under pudendal block for foetal distress. 


maintained strong overall positive fluid balances 
for the duration of the test in the puerperium. 


NITROGEN 


With the exception of 2 patients (Cases 9 and 
10) all seemed well nourished. In the antenatal 
period all retained nitrogen in varying amount 
and in those cases in which the period of 
observation exceeded 7 days the average daily 
retention of nitrogen varied from 2 g. to 5 g. 
(Table II.) 

On the day of labour many patients did not 
miss meals, only 5 (Cases 2, 3, 4, 7 and 10) took 
less than 10 g. on that day, and of these 5 patients 
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TABLE II 


Average Daily Retention of Nitrogen Before Delivery 





Case 1 Retained 2-0 g./day for 12 days 
Case 6 Retained 3-3 g./day for 11 days 
Case 7 Retained 4-2 g./day for 8 days 
Case 8 Retained 2-8 g./day for 9 days 
Case 9 Retained 5-0 g./day for 13 days 





with diminished intake 3 were in negative 
balance (Cases 3, —3-9 g., Case 4, —1-2 g., and 
Case 10, —3 g.). The remaining patients retained 
nitrogen in amounts varying from 0-6 g. in 
Case 2 to 10 g. in Case 8. 
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8. Asymptomatic mitral stenosis. Low forceps 
delivery under pudendal block. No lactation. 
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Fic. 9 
Case 9. Malnourished patient weighing 54 kilograms. 
Normal labour and delivery. Lactation not established. 


During the first 3 days of the puerperium 3 
patients (Cases 1, 2 and 8) had a negative 
nitrogen balance lasting | or 2 days. In the 6th 
case this negative balance was delayed until 
the 4th day post-partum, but the loss was 
extremely small. Late in the puerperium Cases 2, 
7 and 8 again showed a diuresis, but in only 
| patient (Case 5) was there a sustained negative 
balance. Though 3 patients (Cases 1, 5 and 8) 
were in overall negative nitrogen balance, more 
usually there was a retention of nitrogen in the 
puerperium (excluding the day of delivery). This 
retention varied between 11-3 g. and 25-6 g. in 
the 8 or 9 days of the test in the puerperium, and 
the undernourished patient (Case 9) retained as 
much as 74-7 g. 

The blood urea tended to rise after delivery, 
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Case 10. Metabolic changes in a patient showing poor 
general condition. Weight 54 kilograms. Normal labour 
and delivery. No lactation. 


failing about the 3rd post-partum day, and 
rising again towards the end of the test period. 
In some cases the fall in blood urea was delayed, 
but in no instance was the level outside the 
normal range. 


POTASSIUM 


Before delivery all patients showed a retention 
of potassium varying from an average of 18 mEq. 
per day to 36 mEq. per day. (Table III.) 

During labour 5 patients (Cases 1, 5, 6, 8 
and 9) took an adequate amount of potassium, 
and each showed a positive balance on this day. 
The 5 patients with restricted intake, below 
50 mEg. in 24 hours (Cases 2, 3, 4, 7 and 10), 
were all in negative balance probably because 
of the low intake. 
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METABOLIC CHANGES IN NORMAL PREGNANCY 


TABLE III 
Average Daily Retention of Potassium Before Delivery 





Case 1 20 mEq. per day for 12 days 
Case 6 28 mEq. per day for 11 days 
Case 7 36 mEq. per day for 8 days 
Case 8 29 mEq. per day for 9 days 
Case 9 18 mEq. per day for 13 days 





In the puerperium very varied pictures were 
obtained. Cases 1 and 2 showed an early 
diuresis, and then remained in positive balance 
to the end of the test. Cases 6, 7 and 8 sustained 
large losses which in the two last patients had 
not returned to equilibrium by the 9th and 10th 
day of the puerperium. Four of these patients 
(Cases 1, 6, 7 and 8) were in overall negative 
balance in the puerperium, the amounts varying 
between 53 mEq. (Case 1) and 932 mEq. (Case 
8). Positive balances were maintained through- 
out the puerperium in Cases 3, 4, 5, 9 and 10. 
The antenatal observation was too short in 4 of 
these, but in the undernourished patient, Case 9, 
the average daily retention increased from 
18 mEq. to 54 mEq. The strongest overall 
negative balances were seen in the 2 patients 
delivered by forceps, and the strongest retention 
in one of the undernourished patients (Case 9). 

The serum potassium showed trends very 
similar to the blood urea, consisting of a slight 
rise in the early puerperium, followed by a fall, 
and in some cases a second minor rise. 


SODIUM 


The antenatal picture for sodium was very 
variable in these patients, but in those in whom 
the test was continued for sufficiently long, 
Case | was in overall negative balance, Case 6 
was almost in equilibrium and 3 patients showed 
a positive balance (Cases 7, 8 and 9). 

Food was restricted on the day of delivery in 
5 patients (Cases 2, 3, 4, 7 and 10), the sodium 
intake being below 50 mEq., and in each of 
these patients a small negative balance was 
found. The rest of the patients had an intake 
exceeding 50 mEq. and all retained sodium with 
the exception of Case 9 whose slight negative 
balance for 3 days prior to delivery continued 
for 1 more day. 
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The picture in the puerperium showed no 
consistent pattern. For the first 1 to 4 days there 
was a positive balance in all cases, and this was 
followed by a variable diuresis which was con- 
siderable in the patient delivered of twins 
(Case 5), and in the patient with asymptomatic 
mitral stenosis delivered by forceps (Case 8). 
Case 8 then, however, was in positive balance 
so that the overall picture was just negative. In 
4 instances (Cases 2, 4, 7 and 1C) after a day in 
positive balance there was a second diuresis of 
short duration. Cases 9 and 10, unlike the rest, 
retained considerable amounts of sodium in the 
9 and 8 days of the puerperium (363 mEq. and 
315 mEq.). These fluctuations resulted in 7 
overall positive balances, and 3 who were in 
negative balance (Cases 5, 6 and 8). 

The serum sodium levels never departed from 
the normal range, and in 3 patients remained 
unaltered throughout. Four patients showed an 
immediate slight rise after delivery, and the rest 
a minor fall in serum sodium levels. 


AND DELIVERY 


DISCUSSION 


The antenatal retention of water in the normal 
patient has been observed by many investigators 
(Chesley, 1944). Venning, Dyrenfurth, Lowen- 
stein and Beck (1959) obtained results in agree- 
ment with Seitchik and Alper (1956) who 
noticed a gradual rise in total body water which 
was greater than the weight increment. These 
observations in conjunction with the antenatal 
nitrogen balance led them to postulate an 
alteration in body composition, and that preg- 
nancy is characterized by a gain in lean body 
mass far exceeding that accounted for by the 
conceptus, maternal reproductive organs and 
increased blood volume. The total body water 
is a reflection of the lean body mass which it was 
thought was formed at the expense of stored fat. 
Rhodes (1960) calculated that about 6 litres of 
extracellular fluid are retained in pregnancy, of 
which 3-5 litres remain immediately after 
delivery. Part of this is in tissue spaces where it 
is not at once available, and some is lost as 
lochia. The remainder forms only a slight load 
on the kidneys and can easily be excreted. 

The findings in those cases in the present series 
in which the observation was continued for long 
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enough in the antenatal period, confirm previous 
observations. In no case was the fluid retention 
excessive, though visible oedema was perhaps 
not far away in the first patient, whose fluid 
retention increased to | litre just prior to 
delivery. 

The most variable results were seen in the 
puerperium with an inconstant diuresis, the 
overall picture showing little departure from 
a stable state. It is admitted that the inclusion 
of fluid lost in lochia would have increased the 
negative balance or reduced the positive one, 
but from the nitrogen estimations from this 
source, assuming lochia is pure blood after 
delivery, the quantity never exceeded 5O ml. on 
any day. Though some patients showed a 
diuresis soon after delivery, 4 patients remained 
in positive fluid balance throughout the 
puerperium. 

The antenatal retention of nitrogen is consis- 
tent with many previous investigations (Venning 
et al., 1959). The average daily retention was 
lowest in Case 1, an intelligent laboratory 
technician, who almost certainly had eaten 
sensibly for long and showed no basic nitrogen 
deficiency. It is probable that the greater 
nitrogen retention in other cases unmasked an 
unrecognized minor nitrogen deficiency of long 
standing. 

The negative nitrogen balances in labour in 3 
cases (Cases 3, 4 and 10) were dependent on the 
low consumption of nitrogen in those who 
missed meals. In some cases in the puerperium 
definite periods of diuresis of nitrogen occurred 
early on and again after a few days, but only the 
patient with twins (Case 5) showed a sustained 
negative balance. At no time did the lochial 
nitrogen exceed 1-7 g. per day. 

Moore and Ball (1952) commented on the 
effect of general depletion in a surgical case, the 
response being characterized by lesser balance 
changes in all departments. Ravdin (1946) 
stressed that the deficiency may be both quantita- 
tive and qualitative. The external evidences of 
prolonged protein insufficiency may not become 
apparent until illness or injury increases the 
demands. In both Cases 9 and 10 the poor state 
of nutrition and low intelligence combined with 
repeated pregnancies was apparent in the early 
weeks of pregnancy. Despite uterine involution, 
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the needs of these patients to retain nitrogen, 
and with it water and potassium to synthesize 
lean tissue, were dominant. 

The antenatal retention of potassium exceeds 
that reported by Venning and her associates 
(1959), and in 3 apparently normal patients 
(Cases 6, 7 and 8) seems abnormally high. In 
general the potassium balances follow very 
closely those for nitrogen, the two mal- 
nourished patients having a _ considerable 
potassium retention before delivery, and in 6 
cases the overall potassium balance in the 
puerperium was positive. The large diuresis in 
Case | on the day after delivery accounted for 
the negative balance. Case 6, who retained a 
high level antenatally, had a considerable post- 
partum loss, but it was not possible to account 
for the enormous negative potassium balances 
in Cases 7 and 8, who were both delivered by 
forceps. 

The tendency of the sodium balances after an 
antenatal retention was a positive balance 
maintained up to 4 days after delivery, followed 
by a variable diuresis, and again a retention. 
This is suggestive of a minor surgical operation, 
and in the majority of cases led to an overall 
retention of sodium in the puerperium. 

The changes found in these 10 patients 
followed through the last days of the pregnancy, 
labour and the puerperium, suggest the need to 
retain nitrogen throughout where malnutrition 
is marked, leave unexplained the large potassium 
losses found in 2 patients in the puerperium, 
and emphasize how small is the departure from 
a stable state in the majority. 
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PLASMA AND BLOOD VOLUME CHANGES IN 
PREGNANCIES COMPLICATED BY PRE-ECLAMPSIA 


BY 


IAN Cope, M.D., F.R.C.S., F.R.A.C.S., M.R.C.O.G. 


Honorary Assistant Obstetrician and Gynaecologist 
Royal Hospital for Women, Sydney, Australia 


THE pattern of blood volume changes in normal 
pregnancy has been established by Dieckmann 
and Wegner (1934), Thomson ef al. (1938), 
Caton et al. (1949, 1951), Gemzell et al (1954, 
1957) and Cope (1958, 1960). White (1950) 
found in her studies that the pattern of blood 
volume changes in patients with chronic hyper- 
tension without pre-eclampsia was similar to 
that in normal patients. However, very few 
observations have been made of the changes in 
the plasma and blood volume in patients with 
pre-eclampsia. 

Dieckmann (1952) stated that in patients with 
mild pre-eclampsia, the blood volume changes 
were similar to those found in normal pregnancy 
but that in severe pre-eclampsia and eclampsia 
both the plasma and blood volumes were 
decreased. Isolated estimations have been carried 
out in some patients with pre-eclampsia (Freis 
and Kenny, 1948; Friedberg, 1958) but only very 
occasionally have repeated estimations been 
carried out on the same patients. These 
occasional patients happened to develop pre- 
eclampsia during more general studies of the 
changes in the blood volume in normal 
pregnancy. 

It was therefore decided to study a series of 
patients likely to develop pre-eclampsia in order 
to observe the blood volume changes in this 
condition. 


METHOD 
Selection of Cases 
Patients, who agreed to co-operate, were 
selected from an antenatal clinic at The Royal 
Hospital for Women, Sydney. The patients 
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chosen for study were those who had gained an 
excessive amount of weight in mid-pregnancy 
(more than 6 pounds in 4 weeks) or who were 
hypertensive from early pregnancy. 

In all, 20 patients were studied. Estimations 
were carried out about the 24th week of preg- 
nancy and repeated at 4 to 6 weeks intervals 
until delivery. Eight patients developed pre- 
eclampsia. Five of the patients who showed an 
excessive weight gain in mid-pregnancy and 7 
of the patients with chronic hypertension 
subsequently had normal pregnancies and the 
plasma and blood volume changes in these 
cases followed the normal pattern and will not 
be reported in detail. The 8 patients who 
developed pre-eclampsia will be reported in 
detail and conclusions based on these and the 
6 cases already reported in a more general survey 
of blood changes in late pregnancy (Cope, 1958). 


Method of Plasma Volume Estimation 

The method used was an Evans Blue dye 
technique with an extraction process which has 
been described in detail previously (Cope, 1958). 
Measurement was carried out against a standard 
in a Unican S.P.500 spectrophotometer. 


Measurement of Peripheral Packed Cell Volume 

The method used was the microhaematocrit 
capillary method using the Hawksley Micro- 
haematocrit Centrifuge and Reader (Cope, 
1959). 


Calculation 
The estimation of the plasma volume was 
made from a comparison of the optical densities 
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TABLE I 


Clinical Features 








Duration Maxi 
of aximal nie 
Number Age Parity Blood Proteinuria Remarks 
Pregnancy Pressure 
(weeks) 
I 17 0+0 38 145/90 Nil Spontaneous delivery 
2 29 0+0 39 175/110 Deposit Caesarean section. Foetal distress 
3 28 0+0 41 140/75 Nil Spontaneous delivery. Foetal distress 
4 35 4+0 37 135/85 Nil Spontaneous delivery 
5 18 1+0 39 150/100 Deposit Spontaneous delivery 
6 28 0+1 39 160/110 Deposit Caesarean section. Twins, prolapsed cord, 
accidental haemorrhage 
7 43 2+0 37 145/100 Nil Surgical induction. Spontaneous delivery 
8 19 0+0 % albumin Forceps delivery 


36 140/110 





of the tests and the standards. A correction of 
3 per cent was made for dye retained in the 
column. No correction was made for trapped 
plasma in the packed cell volume. 


RESULTS 


The majority of the patients studied had only 
mild degrees of pre-eclampsia. Some of the 
clinical features of these cases can be found in 
Table I. There were 3 cases of special interest. 
Case 8 could be considered to have had severe 
pre-eclampsia. Case 2 had moderately severe 
pre-eclampsia but unfortunately it was not 
possible to perform a blood volume estimation 
just before delivery. Case 6 had a moderately 
severe pre-eclampsia associated with twins, and 
an accidental haemorrhage just before delivery. 

The results of the plasma volume, peripheral 
packed cell volume and blood volume estima- 
tions are presented in Table II. In 6 of the 8 
cases in this series there was a fall in the plasma 
volume in late pregnancy. One of the 2 cases 
where no fall in the plasma volume was recorded 
was induced because of worsening pre-eclampsia, 
and in the other no estimation had been carried 
out in the 2 weeks before delivery. In the 
previous series of 6 cases reported in 1958, 
4 showed a slight fall in the plasma volume 
before delivery and, of the other 2, one was 
induced because of worsening pre-eclampsia. 
The surgical induction of labour in these cases 





could have interfered with the changes which 
normally occur in late pregnancy. 

In the moderately severe case of pre-eclampsia 
(Case 8), the plasma volume was smaller in late 
pregnancy than 4 weeks before delivery. 

The average plasma volume/kg. of these 14 
patients (based on the results of the estimations 
carried out in the four weeks before delivery) 
was 43-3 ml./kg. This average plasma 
volume/kg. was lower than the average plasma 
volume/kg. in normal patients (47-0 ml./kg.) 
determined in the previous studies (Cope, 
1958). 

At the same time as the plasma volume showed 
this fall in late pregnancy, there was the usual 
increase in the peripheral packed cell volume. 


DISCUSSION 


The results of the study of the 8 patients who 
developed pre-eclampsia, which are reported 
here, have been joined with the results of the 
6 patients reported in 1958. In this series of 14 
patients with pre-eclampsia, there was in 10 of 
the 14 patients a fall in the plasma volume in late 
pregnancy. It therefore would appear that in 
mild pre-eclampsia, the changes which occur in 
the plasma volume in late pregnancy are similar 
to the changes which occur in normal preg- 
nancies. There is a decrease in the plasma volume 
and an increase in the peripheral packed cell 
volume in the 4-8 weeks before delivery. 
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These findings are in agreement with 
Dieckmann’s statement (1952) and the cases 
of mild pre-eclampsia in the 2 series of the 
general changes in the blood volume in preg- 
nancy reported by Gemzell et al. (1954, 1957). 

Friedberg (1958), studying the water distri- 
bution in normal and abnormal pregnancies, 
reported the average plasma volume, extra- 
cellular fluid space and total body water in a 
group of normal women in late pregnancy and 
a group of women with toxaemia. He found that 
the average plasma volume of the toxaemic 
patients was lower than that of normal patients 
and that, at the same time, there was an increase 
in the extracellular fluid space and total body 
water. Freis and Kenny (1948) also reported 


lower average plasma volumes than would be 
expected in severe pre-eclampsia and eclampsia. 
The variations in the size of the plasma and 
blood volume in individual patients are marked 
and while some attempt can be made to correlate 
the size of the blood volume with the weight of 
the individual, the surface area or lean body 
mass, these correlations are not great (Tanner, 
1949). In the pregnant woman the increase in 
weight and surface area due to the presence of 
the foetus, placenta and liquor is considerable, 
particularly in the last few months of pregnancy. 
When it is remembered that Evans Blue dye 
does not cross the placenta and that there is 
therefore another fallacy introduced into the 
correlations of the plasma and blood volumes 


TABLE II 
Plasma Volume, Packed Cell Volume and Total Blood Volume Estimations 





Duration of Weight 




















Pp “— Plasma Plasma Packed Cell Blood 
a Kg. Volume Volume/Kg. Volume Volume 
(weeks) 
Case 1 - - 24 62-7 2,460 39-23 35-0 3,785 
30 63°4 2,575 40-62 35°5 3,990 
38 69-1 2,560 37-05 39-5 4,230 
Case 2 31 56-6 2,565 45-32 32-5 3,800 
36 59-5 2,910 48-99 33-0 4,340 
Case 3 “ oe 32 59-5 3,040 51-09 35°5 4,710 
36 62-0 2,765 44-60 36-0 4,320 
40 62-5 2,895 46-30 36-0 4,525 
Case 4 33 69-3 2,800 40-11 39-5 4,630 
37 70-0 2,600 37-14 38-5 4,230 
Case 5 26 63-2 2,325 36°79 38-0 3,755 
30 63-5 2,445 38-50 39-5 4,040 
34 65-9 2,320 35-36 40-0 3,870 
Case 6 23 67°7 2,840 41-95 35-0 4,365 
27 69-2 2,875 41°55 33-0 4,290 
32 73-2 2,885 39-41 35-0 4,670 
36 77-3 2,450 31-69 40-5 4,290 
40 79-1 2,535 32-05 41-5 4,445 
Case 7 26 52-3 2,590 49-52 37°5 4,145 
30 54-3 2,845 54-24 37-0 4,515 
34 54-8 2,780 50-07 36°5 4,380 
37 55-2 2,960 53-62 37-5 4,735 
Case 8 32 63-0 2,610 40-14 34-5 4,350 
35 60-9 2,380 39-08 37-0 4,150 
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with weight, surface area and lean body mass, 
the interpretations of the plasma volume esti- 
mations of one individual in relation to that of 
others must be done with considerable reserve. 
The plasma volume in absolute figures would 
appear to be the best method of comparison 
but, with a small series, the variations from 
individual to individual are too great for its 
valid use. While remembering these fallacies, we 
see that in this series in late pregnancy, the 
average plasma volume/kg. was lower than the 
expected average plasma volume/kg. of normal 
patients, confirming the previous reports of 
Freis and Kenny (1948), Dieckmann (1952) 
and Friedberg (1958). 

It is well known that, in severe pre-eclampsia 
and eclampsia, there is a marked haemo- 
concentration as determined by the veripheral 
haematocrit. In the only case which could be 
considered severe, where estimations were 
carried out just before delivery, there was a 
considerable reduction in the plasma volume at 
this time. It is probable that in severe pre- 
eclampsia there is, as well as the normal 
reduction in plasma volume with the closure 
of the placental shunt which occurs in late 
pregnancy, a further reduction in the plasma 
volume due to peripheral vasoconstriction. 


SUMMARY 


The plasma and blood volume changes in late 
pregnancy have been studied in 14 patients who 
developed pre-eclampsia. There is a fall in the 
plasma volume in late pregnancy in these women 
similar to that which occurs in normal 


pregnancy. 
While remembering the fallacies associated 
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with correlations between plasma volume and 
weight, in this series the average plasma 
volume/kg.—43-3 ml./kg. was lower than that 
in normal pregnancies, 47-0 ml./kg. This further 
reduction in plasma volume is probably associ- 
ated with peripheral vasospasm. 
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THE EVOLUTION OF THE TREATMENT OF ECLAMPSIA* 


BY 


M. K. KRISHNA MENON, B.A., M.D. 
Professor of Obstetrics and Gynaecology 
Madras Medical College 
Director 


Institute of Obstetrics and Gynaecology, Government Hospital for Women and Children 
Madras-8, India 


PERHAPS an apology is due for choosing the 
treatment of eclampsia as a topic for this 
lecture. All over the world obstetricians have 
realized that eclampsia is a preventible disease. 
Efficient antenatal care and proper management 
of pre-eclampsia has almost eliminated 
eclampsia in Europe, England, America and 
other places where such care is available to all 
pregnant mothers. Unfortunately in many areas 
of Asia efficient antenatal care is available to 
only a minute fraction of the population and 
therefore to us eclampsia is a major obstetric 
problem even today. If I therefore talk about 
this subject in this country it is with the idea 
that I may be able to present before you in its 
proper perspective some of our problems, how 
we are meeting it and with what results. 

In this hospital during a period 1929-1933 the 
incidence of eclampsia was 2-1 per cent and in 
1953-1958 period its incidence was still 1-6 per 
cent. With the annual number of deliveries 
amounting to over 12,000 the magnitude of the 
problem becomes obvious. 

The aetiology of eclampsia is still obscure and 
so long as it is so our treatment will be symptom- 
atic and empirical. I do not propose to go into 
the historical details of the treatment but wish 
to point out that for over 100 years controversies 
have raged regarding the best method of treat- 





* A lecture delivered at the University College 
Hospital, London, on 30th May, 1960, by invitation of 
the London University. 


ment of eclampsia. However the dawn of the 
20th century saw the choice narrowing down to 
the conservative versus the radical line of 
treatment—the former meaning primarily 
medical management and the latter immediate 
emptying of the uterus by surgical procedures. 
The chief protagonists of the medical manage- 
ment were Tweedy of the Rotunda and 
Stroganoff of Russia and their results convinced 
obstetricians the world over that in eclampsia 
conservative lines of treatment give the best 
results. This view has now come to stay. Both 
Tweedy and Stroganoff believed in sedation to 
control the convulsions and in complete non- 
interference with pregnancy. Tweedy believed, 
in addition, in the role of certain toxins in the 
causation of these convulsions and hence 
advocated elimination by stomach-wash, purga- 
tives and bowel wash. Between the two, 
Stroganoff obtained much better results and his 
method of treatment was adopted by a large 
majority. Stroganoff pinned his faith in the 
planned administration of sedatives, morphia 
parenterally and chloral and bromide per 
rectum on a planned time schedule, so that the 
patient was under the influence of sedatives for 
24-48 hours. By 1901 he presented 103 cases of 
eclampsia with a mortality of 5-3 per cent. 
Stroganoff consistently reported improving 
results and in 1928 to improve his results further 
he induced labour by artificial rupture of 
membranes in cases not responding to treatment. 
With this line of treatment by 1937 he claimed 
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that eclampsia had been conquered and due 
treatment could reduce its mortality to below 
0-5 per cent for initial cases. Few, if any, 
obstetricians have obtained the excellent results 
of Stroganoff using his method. Stander (1929) 
studied Stroganoff’s statistics and discovered 
that 70 per cent of these eclamptics had their 
first convulsion in the hospital and of these 50 
per cent had only one convulsion. While none 
will take away the credit due to Stroganoff it 
must be plainly stated that the result of any 
particular line of treatment depends upon the 
severity of the disease. The time interval from 
the onset of fits to the start of treatment, the 
number of fits prior to the same along with any 
other complications are important factors in the 
prognosis of eclampsia. The results obtained by 
any line of treatment on patients who developed 
a convulsion in hospital cannot be compared to 
those on cases brought into the hospital after 
hours of repeated convulsions. Obstetricians 
have accepted the principles enumerated by 
Stroganoff and Tweedy and the later develop- 
ments in its management have been mainly in 
the variations of the drugs used to obtain 
sedation and the control of the complications. 
Each clinic has worked out its own technique 
and though very few clinics use the original 
Stroganoff regime the fundamental principles 
remain the same. 

The recent advent of various drugs which help 
sedation, and hypotensives to control the blood 
pressure has modified the treatment of eclampsia. 
It is my aim to present before you today how 
the present line of management of these cases 
has evolved in my hospital. Before I do so I 
mention some salient features regarding the 
gencral management of eclampsia which are 
extremely important. Careful attention to details 
is exceedingly necessary to obtain the optimum 
results. 


GENERAL MANAGEMENT 


Even from the very early times the importance 
of proper general management in the treatment 
of eclampsia was stressed by Tweedy and 
Stroganoff. All patients ought to be nursed in a 
quiet dark room. All attendants, medical and 
nursing, should wear noiseless shoes and hand- 
ling of the patients should be reduced to the 
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minimum. Examination of the patient must be 
gentle and quick and done only after the patient 
is under the effect of a sedative. Thus external 
stimuli to the patient can be reduced. The throat 
should be kept clear of mucus; raising the foot 
of the bed or lowering the head will help postural 
drainage of the upper respiratory tract. In some 
cases with much secretion suction will help. 
Oxygen should be at hand and all measures to 
treat asphyxia should be available. Careful 
nursing attention to prevent injury during a fit is 
imperative. At times asphyxia may set in. Heroic 
measures like tracheotomy are seldom necessary 
to save an eclamptic from an asphyxial death 
though a few cases have been reported where it 
has been done. 

The maintenance of proper fluid balance and 
good urinary output is essential. After long 
experience I am convinced of the usefulness of 
20-25 per cent dextrose given intravenously as a 
continuous drip to all eclamptics. However the 
amount given is limited to 1,000-1,500 ml. in 
24 hours. Hypertonic glucose solution in my 
experience has helped in maintaining a satis- 
factory urinary output in a majority though 
there are opinions to the contrary. Dieckmann 
(1952), believed that hypertonic glucose helped 
not only in effecting diuresis but also in con- 
trolling convulsions. In my experience I have 
not been able to make out any significant 
reduction in the incidence of convulsions in those 
treated with and without hypertonic glucose. 
Though vitamins B and C, and calcium parenter- 
ally have been used and advocated by many I 
have not been convinced of the necessity for their 
routine use though on occasions I have employed 
them. Since 1951 prophylactic antibiotic therapy 
with penicillin has been instituted as a routine 
in all cases and I believe with favourable results 
as it has helped us to reduce the morbidity. 


THE SEDATIVE LINE OF MANAGEMENT 


As my aim is only to present before you the 
treatment as it has evolved in my hospital I shall 
not make an attempt to deal with all the 
sedatives used in eclampsia or review the 
literature. I remember the days of 1933-1935 
when following the Rotunda line of treatment 
we used to treat these patients with colon lavage, 
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stomach wash, morphia and chloral and 
bromide. The mortality rate was near 25 per 
cent. From 1935 we gave up using stomach 
wash and colon lavage and stuck only to a 
planned administration of sedatives—morphia, 
chloral and bromide. Occasionally, to control 
the blood pressure, veratrone injections were 
employed. The mortality rate improved but was 
still 20 per cent. The veratrone we were then 
using was the crude form and we had a few 
mishaps with it after which we stopped using it. 
In 1938 we stopped using veratrone as a routine 
and a radical alteration in the line of treatment 
took place. Till then we never interfered with 
pregnancy in an eclamptic. We depended on 
sedatives to control her convulsions. When a 
majority of patients got into labour during 
convulsions all that we did was to cut short the 
second stage of labour when conditions were 
satisfactory for easy delivery. That is, outlet 
forceps was employed to cut short the second 
stage. No forcible delivery was ever done. We 
were not satisfied with the results and so we 
modified it along the lines of Stroganoff. When 
we found that we were unable to control the 
convulsions we started rupturing membranes 
artificially. At first we did the artificial rupture 
only when the cervix was fully effaced and head 
engaged but as we gained more experience and 
noted with gratificaiion the improvement in the 
patient with this line of treatment we started 
artificial rupture of membranes in all cases 
which we classed as severe according to the 
London Committee classification irrespective of 
the nature of the cervix and the station of the 
presenting part. We had no cause to regret this 
attitude. The results obtained were to an extent 
satisfactory. Artificial rupture of the membranes 
did to a certain extent cut down the recurrence 
of fits and the violence and frequency and in 
combination with sedatives we found a definite 
improvement. We changed from one sedative 
to another and in all cases kept to the dictum 
of artificial rupture of membranes for the severe 
cases not responding to sedatives. The sedatives 
we used ranged from morphia and chloral and 
bromide-morphia } gr. every 4-6 hours not 
more than 2 grains in 24 hours with chloral and 
bromide per rectum on a planned time schedule; 
intramuscular injection of paraldehyde 6 to 








TABLE I 
Incidence 
No. of of Recur- > ma 
Sedatives Used Cases rence of Rate y 
Treated Fits 
% % 
Morphia, chloral 
and bromide “ 434 46 18-6 
Paraldehyde (I.M.) 
and morphia ee 204 41-6 19-5 
Magnesium sulphate 


and morphia ag 105 36 11-6 


7 ml. every 4-6 hours alternating it with } gr. 
morphia; magnesium sulphate 10 ml. of a 25 
per cent solution intravenously/intramuscularly 
every four hours alternated with } gr. morphia. 

Table I gives the results of treatment on these 
lines using various sedatives. 

A large number of cases were treated on these 
lines. Our attitude to labour continued to be 
conservative—Caesarean section was forbidden 
except when there was disproportion. On these 
lines from 1938-1950 we treated 1,151 cases of 
eclampsia using various combinations of seda- 
tives. The results were disappointing in that the 
maternal mortality still continued to be high— 
average 15-1 per cent the range being 20 per 
cent to 8-6 per cent. 

Table II gives the mortality rate from 1938— 
1950. 


TABLE II 
Wane No. of No. of —— 

Cases Deaths ‘ 
1938 .. “s 86 16 18-5 
1939 .. F 83 12 14-5 

1940 .. i 55 11 20 
1941 .. si 70 6 8-4 
1942 .. we 21 3 12-8 
1943 .. sf 61 8 13-2 
1944 .. +3 66 7 10-6 
1945 .. s 85 11 12-8 
1946 .. = 108 20 18-5 
1947 .. - 107 21 19-6 
1948 ws 104 19 18-2 
1949 .. ae 166 28 16-9 
1950 .. - 139 12 8-6 
Total 1,151 174 15:1 
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We realized that, whatever sedatives we used 
and whatever also that the conservative treat- 
ment could do, we could not reduce our 
mortality further. We also noted that the 
recurrence rate of fits remained at about 45 


per cent. “ 
At this stage we thought of giving brémaethol 
a trial. The first comprehensive study of 


eclampsia treated by Bromethol was presented 
by Dewar and Morris in 1947. They treated 45 
cases with 2 deaths. They however performed 
Caesarean section if the cervix was not ripe as 
they considered that early termination of preg- 
nancy even in the apparently mild cases seemed 
desirable. More recently Morris (1954) has 
shown that Dewar had treated a further 39 
cases with a maternal mortality rate of 2-5 per 
cent, a recurrence rate of fits of 7-7 per cent, 
and Kellar (1950) reported 40 cases without a 
single death. We treated 80 cases with rectal 
bromethol—the dosage employed being 4-5 ml. 
of Bromethol in 250 ml. of water rectally. It was 
not repeated earlier than four hours and only 
in a few cases was a third instillation required. 
With this line of treatment the mortality rate 
dropped to 6-5 per cent. There is no doubt that 
Bromethol is an extremely useful drug in the 
management of eclampsia. It helps to control 
convulsions in 80 per cent of cases but the 
difficulties in the administration of the drug are 
numerous. This form of treatment is often messy 
and if the patient is in labour it becomes much 
more so. Pulmonary oedema is a contra- 
indication for the use of this drug. We are quite 
impressed with its use—particularly is it useful 
when the patient has to be transported some 
distance to the hospital. 

In 1951 I had the pleasure of meeting and 
discussing with Professor O’Donel Browne, the 
late Master of the Rotunda, the management 
of eclampsia. He (Browne, 1950) had just then 
published a series of 18 cases treated in two 
years with a mortality of 5-5 per cent and he 
thought that sodium thiopentone dextrose 
therapy was a definite advance in the conserva- 
tive treatment of eclampsia. Hence in October, 
1951, I started to treat all eclamptics on the lines 
suggested by Professor Browne with sodium 
thiopentone. This naturally meant a complete 
re-orientation and re-organization of the medical 
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and nursing staff for the essence of the treatment 
is the careful and constant watch over the 
patient by a competent medical officer all 
through 24 hours. On admission 0-5 g. of sodium 
thiopentone in 20 ml. of distilled water was given 
intravenously slowly as an induction dose. As 
soon as she was under the influence of the drug 
an airway was put in and a drip set up containing 
3 g. of sodium thiopentone in 1,000 ml. of 20 
per cent dextrose. The drip was allowed to run 
in at 15-20 drops a minute, the rate depending 
upon the response to the drug on the part of the 
patient. A medical officer stays by the side of the 
patient watching her carefully. At the slightest 
sign of any restlessness the doctor injects from 
a syringe containing 0-5 g. sodium thiopentone 
in 20 ml. of distilled water, 2 ml. into the rubber 
tubing of the drip. These small injections are 
resorted to whenever the patient is restless, the 
idea being to keep her quiet. Oxygen is adminis- 
tered through a BLB mask, a catheter is kept in 
the bladder to record the urinary output and the 
pulse, respiration and blood pressure recorded 
every hour. When the patient is well under the 
effect of sodium thiopentone and has been quiet 
for 24 hours the thiopentone drip is discon- 
tinued and is replaced by 20 per cent dextrose 


drip for another 24-48 hours, not more than | 


1,500 ml. being given in 24 hours. When patients 
get into labour it is managed on conservative 
lines. The amount of sodium thiopentone varies 
for each case. Each case has to be individualized 
and no standard dose could be laid down. In 
my series it ranged from 2-5 g. I have not 
used more than 5 g. in 24 hours. From 
October, 1951—-May, 1952, 75 cases were treated 
on these lines. The incidence of recurrence 
of fits fell to 9-5 per cent but the maternal 





—— 


mortality in this series of 75 cases was 16 per 


cent. I had lost 12 out of 75 in spite of the 
fact that the fits were so remarkably well 
controlled. 

One of the most important disadvantages of 
pentothal is the extremely careful watch that has 
to be kept by a doctor over the patient. Respira- 
tions have to be carefully watched; restlessness 
has to be controlled by repeated injections of 
2 ml. of pentothal from a syringe containing 
0-5 g. in 20 ml. of distilled water into the rubber 
tubing. The recovery period is likely to be 
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complicated by a severe degree of distressing 
mental confusion. I cannot but repeat the 
comment I then made on the treatment. ‘““While 
pentothal may be the best drug in the control of 
convulsions, it has not helped in any way to 
bring down maternal mortality . . . I am con- 
strained to admit that the results obtained have 
not been commensurate with the stress and 
strain gone through.”’ However, for the im- 
mediate control of convulsions pentothal 0-5 g. 
in 20 ml. of sterile water is ideal. As Lloyd 
(1949) puts it, “‘it flattens the patient’. There is 
no doubt that it is a first-class first aid 
management. 

Now followed a period of indecision. With 
the failure of sodium thiopentone-dextrose 
therapy I realized that our results cannot be 
improved further by the conservative line of 
treatment in whatever shape it is adopted and so 
I dallied with the idea of resorting to Caesarean 
section in cases where planned sedation could 
not control the convulsions and where examina- 
tion revealed a closed long cervix with unengaged 
vertex denoting delayed response to induction. 
This principle was applied to the next 104 cases. 
The maternal mortality came down to 4-8 per 
cent. 

Twenty-five Caesarean sections were done in 
this series with one death not attributable to 
the operation. I was beginning to be convinced 
that in properiy selected cases under modern 
conditions Caesarean section did not enhance the 
inherent mortality in eclampsia. On the other 
hand it did help to reduce the maternal mortality. 
More about this when I discuss the obstetric 
management. 

I hate to do Caesarean section on slight 
indications and if I do it in eclampsia it only 
shows my despair and failure. Hence when later 
on in 1955 a number of hypotensives and other 
more powerful sedatives with multiple effects 
were made available I felt that I should try these 
drugs in eclampsia. 

In December, 1950, chlorpromazine (largactil) 
was synthesized by Charpentier in France. 
Among its important properties are (1) ability to 
lower the body temperature—hypothermia, 
(2) potentiating action of other drugs, (3) 
hypotensive action, (4) narcosis and (5) anti- 
shock property. 


421 


From 1955 I started using the phenothiazine 
derivatives. I shall not waste your time by taking 
you through those anxious and thrilling days 
when we were trying to find out the dosage and 
combinations of drugs which will give us the 
optimum results. Suffice it to say, that after 
various trials and combinations of drugs, the 
present scheme has been evolved which is as 
follows: the drugs used are chlorpromazine 
(largactil), diethazine (diparcol)—both pheno- 
thiazine derivatives—and pethidine. Diethazine 
(diparcol) was chosen because of its pharma- 
cological properties which comprise (1) an 
ability to depress the excitability of the autono- 
mous nervous system with action on both 
sympathetic and parasympathetic outflow, (2) a 
central analgesic action, (3) a temperature 
lowering action, (4) a slight antihistamine action 
and (5) a slight spasmolytic action. The scheme 
of administration is as follows: on admission 
all patients were given 25 mg. of largactil and 
100 mg. of pethidine in 20 ml. of 5 per cent 
glucose intravenously and 50 mg. of diparcol 
(diethazine) intramuscularly. Soon after, an 
intravenous drip containing 200 mg. of pethidine 
in 1,000 ml. of 20 per cent dextrose is set up 
and is run through slowly depending upon the 
condition of the patient. If she is restless it is 
controlled by running the drip faster and then 
slowing down the drip. Not more than 1,000 ml. 
of 20 per cent dextrose and 300 mg. of pethidine 
are given in 24 hours. Diparcol 50 mg. and 
largactil 50 mg. are given every four hours 
alternately intramuscularly for 48 hours. Thus 
the sedation is continued for 48 hours. Blood 
pressure, respiration, urinary output and pulse 
rate are recorded hourly. If the fits cannot be 
controlled within 8-10 hours of treatment and 
the patient is not in labour, the cervix is closed 
and uneffaced and the vertex unengaged, lower 
segment Caesarean section is done under local 
anaesthesia. If, however, the cervix is effaced 
and the head is engaged artificial rupture of 
membranes is done and second stage of labour 
cut short by outlet forceps if necessary. 

On these lines from July, 1955—October, 1958, 
402 cases of eclampsia have been treated. Nine 
mothers were lost, a mortality rate of 2-2 per 
cent, the lowest ever we have had so far. Twelve 
Caesarean sections were done in this series and 
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no mother was lost. The following relevant 
observations are made: 

(1) The incidence of recurrence of fits in this 
series of 402 cases was 15 per cent. We noticed 
that, if a reasonable time interval is not available 
from the time of start of treatment to the onset 
of labour, the sedation is not deep enough to 
prevent convulsions. If a 3-4 hours’ interval is 
obtained the incidence of recurrence of fits 
would be still further diminished. Frequent 
changes in medical and nursing staff are associ- 
ated with increased recurrence of fits. 

(2) In 60 per cent of cases there was a satis- 
factory drop in blood pressure during treatment 
and before delivery. 

(3) In 95 per cent good urinary output was 
maintained. 

(4) During treatment I was struck by the 
total absence of secretion from the upper 
respiratory tract. The patients maintained a good 
colour, seldom was there any necessity to ad- 
minister oxygen and they appeared to be in a 
deep slumber. 

(5) The incidence of pulmonary compli- 
cations is reduced to a minimum. In a series of 
174 deaths in eclampsia 40 per cent had pul- 
monary complications and 29-5 per cent 
pulmonary oedema. In this series only 5 patients 
had pulmonary oedema. 

(6) Hyperpyrexia—in 25-3 per cent of fatal 
cases referred to previously hyperpyrexia was 
found as a terminal event. In this series only 
3 patients had hyperpyrexia. 

(7) Minimum incidence of post-eclamptic 
psychosis. 

(8) Absence of shock even in those delivered 
by Caesarean section. 

All will agree that the common causes of 
death in eclampsia apart from cerebral haemor- 
rhage are hyperpyrexia, pulmonary oedema, 
shock and renal failure. It is in preventing or 
reducing the incidence of these complications 
to the minimum that the chief value of the 
phenothiazine derivatives lies. While they are as 
effective as any other drug or drugs in controlling 
convulsions, in my experience no other group of 
drugs has been so useful in controlling the 
complications of eclampsia. And this in my 
opinion is the major factor which has helped to 
reduce maternal deaths. 
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From my experience I am therefore now 
partial to this line of treatment. 

At this stage I would like to mention a few 
words about the hypotensive management. 

A state of hypertension is said to predispose 
to eclamptic convulsions. The occurrence of an 
eclamptic convulsion is usually preceded by a 
sudden rise in blood pressure and it was there- 
fore thought that the reduction in blood pressure 
may be useful in the management of eclampsia. 
Under the influence of hypotensive agents the 
blood pressure would drop, cerebral tension 
would be decreased and the convulsions should 
cease. To bring about this result the hypotensive 
agent used should not only be rapid in its action 
but enduring in its effect. It should be harmless 
to the mother and the foetus and should have 
no unpleasant side-effects. Various hypotensive 
agents have been used in the management of 
eclampsia. But very few obstetricians have used 
hypotensives only in its management. 

Spinal blockade, ganglion blocking drugs, 
purified veratrum alkaloids, protoveratrone and 
allied drugs have been used. The latter especially 
have been much applauded in the treatment of 
eclampsia. 

We have not used hypotensives alone in the 
treatment of eclampsia. Our experiences with 
veratrone are confined to the early years 1935- 
1938, when veratrone was used in conjunction 
with a sedative. When bad side-effects were 
noticed, veratrone was given up and we have 
not employed it on any large scale. It is pertinent 
here to point out that severe eclampsia can occur 
with normal blood pressure though hypertension 
is commonly met with. It is also noticed that fits 
can persist in spite of the control of blood 
pressure. In a series of 1,460 cases (1938-1957) 
there were 220 cases of eclampsia with blood 
pressure not exceeding 140 mm. of Hg systolic 
and where the fits persisted. Therefore it is but 
reasonable to conclude that while control of 
blood pressure will help in the management, too 
much should not be expected from this treatment 
alone. It is a useful adjuvant. 

Along with sedatives we have used the 
thalazine derivative ‘‘Apresoline’’ (Ciba) to 
control the blood pressure in 24 cases. In 14, 
20 mg. of the drug was given intravenously and 
in 10 intramuscularly. Following the intravenous 
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administration there is a rapid and marked fall 
of both systolic and diastolic pressures. But this 
fall is maintained only for 4-5 hours. We have 
also used “‘Serpasil”’ (Ciba) to control the blood 
pressure. Five—seven mg. of ‘‘Serpasil’’ have been 
given intravenously in 22 cases. We observed 
that the blood pressure took some time to drop 
—in 40 per cent of cases the fall was delayed 
beyond one hour. In 3 cases no fall was observed 
and the duration of the lowered pressure was 
only 2—3 hours. The drug is slow and uncertain 
in its action and the impression from a small 
series is that it is not a suitable hypotensive in 
the management of eclampsia. 


OBSTETRIC MANAGEMENT 


For a long time it was thought that termina- 
tion of pregnancy by emptying the uterus as 
quickly as possible would improve the prognosis 
in eclampsia. On this was based the radical 
method which fell into disrepute owing to the 
heavy maternal mortality rate. Any form of 
forced delivery has long stood condemned and 
few will deny that it is best so. The question at 
the present stage is whether termination of 
pregnancy has any place in the management of 
eclampsia and if so by what method—Caesarean 
section or artificial rupture of membranes to 
induce labour. Stroganoff in 1928 added to his 
conservative therapy the termination of preg- 
nancy by artificial rupture of membranes, where 
the fits persisted and could not be controlled by 
sedation in the ante-partum eclamptic. He 
reported improved results. Since 1938 we have 
adopted artificial rupture of membranes as a 
routine in all eclamptics whose fits could not be 
controlled by sedation. We treated from 1938 
to 1950 on these lines, viz., sedation combined 
with artificial rupture of membranes, 1,150 cases 
with an average mortality rate of 15 per cent. 
Caesarean section was never done unless there 
was a specific indication like pelvic dispro- 
portion. Vaginal delivery was helped by outlet 
forceps, if necessary. But in no circumstances 
was a difficult vaginal delivery attempted. This 
was the main principle of obstetric management. 
According to Williams, the condition in which 
patients suffer least due to lack of medical 
attention is eclampsia. Eastman (1950) refers to 
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cases of eclampsia in Chinese women who have 
survived after days of convulsions resulting in 
spontaneous labour and survival. ““By writing 
these facts’, writes Eastman, “I do not mean 
to advocate a policy of therapeutic nihilism in 
eclampsia, but wish simply to recall that this 
disease, like many others showed a strong 
tendency to spontaneous abatement provided the 
patient is not killed by obstetric trauma.” 
Quoting the figures from Johns Hopkins Hos- 
pital, Eastman concludes, “the immediate 
treatment of eclampsia today then is not con- 
cerned with the question of obstetric interference 
but is simply a matter of determining the particu- 
lar form of conservative therapy which is to be 
employed”. Greenhill opined that if there is 
one thing that is settled in the treatment of 
eclampsia it is that Caesarean section, routinely 
performed, leads to the highest maternal 
mortality, while Dieckmann (1950) remarks 
that Caesarean section is performed if there is 
cephalopelvic disproportion or if the eclampsia 
is severe and the cervix is closed and uneffaced. 
Morris and Dewar (1947), during the trials 
with Bromethol in eclampsia, recommended 
Caesarean section in cases where prompt 
uterine response to artificial rupture of mem- 
branes was unlikely as judged by the nature of 
the cervix on vaginal examination. Every one of 
us has observed the improvement that follows 
delivery in pre-eclampsia and eclampsia. That 
post-partum eclampsia does occur is no argu- 
ment against this improvement. Many an 
obstetrician has however written often warning 
against Caesarean section in eclampsia. 

I made a detailed study of the 174 maternal 
deaths among the 1,151 cases treated from 
1938-1950. Two important facts stood out; 
firstly, that ante-partum eclampsia has the 
maximum mortality (Table II])}—17 per cent as 








TABLE III 
Type of Eclamptics eS baal % 
Ante-partum 826 145 17-5 
Intra-partum oa 61 4 6°5 
264 25 9-3 
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TABLE IV 
Time from First Convulsions fame 
eonal ortality 
to Delivery FA 
0- 2 hours Fa - Pe ae 7 
2— 4 hours 12-8 
4— 8 hours ae a a si 18-6 
8-12 hours - on = os 22 
12-18 hours 4 7 oe i 25 
18-24 hours ~ , + - 32 
Over 24 hours “ a a Be 42 





against 9 per cent for post-partum and 6 per 
cent for intra-partum eclampsia. Secondly, that 
in the severe type of eclampsia the longer the 
time interval between the onset of fits and 
delivery the greater the mortality (Table IV). 
Many writers may not agree on these points, 
for according to most post-partum eclampsia 
has the maximum mortality. My findings in a 
large series do not confirm these views. Forty of 
our ante-partum eclamptics died undelivered. 
These facts, combined with the improvement 
that follows delivery in most cases of ante- 
partum eclampsia, which all have often noticed, 
made me consider the question of quick termina- 
tion of pregnancy in these severe ante-partum 
eclamptics. All are agreed that, in the severe 
type of pre-eclamptic toxaemia, emptying the 
uterus by Caesarean section often saves the 
mother and baby. Could not this treatment be 
extended to the severest form of toxaemia, i.e., 
eclampsia? Caesarean section for eclampsia 
stood condemned from its early days because 
of the high maternal mortality associated with 
this procedure. But then those were the days 
when lower segment Caesarean section was in its 
infancy, anaesthesia was poorly developed and 
antibiotics unknown. Further, as the years roll 
by more and more evidence is accumulating 
pointing to the placenta as a major aetiological 
factor in toxaemia. If that be so, so long as the 
placenta is alive, so long will the toxic products 
responsible for the toxaemia continue to enter 
the maternal circulation and damage the vital 
organs, the liver, kidneys and brain. If the 
patient is to survive the eclampsia, the removal 
of the causative factors must be effected before 
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irreversible changes are produced in the vital 
organs. In other words, there would be a case 
for rapid emptying of the uterus in these cases 
—especially in the severe eclamptics. At present 
for such rapid emptying there is, under modern 
surgical conditions, no better method than a 
lower segment Caesarean section. Artificial 
rupture of membranes may be good enough to 
accelerate labour in those eclamptics who are 
already in labour but in those with unripe 
cervices and unengaged heads there is often a 
long latent period before labour sets in, which 
would be disadvantageous to the ultimate 
result. 

Based on the above principles, since 1953 so 
far 42 Caesarean sections have been done on 
eclamptics in whom the conservative treatment 
failed to control the convulsions. Only one 
mother was lost in this group but the death is 
not attributable to the section. I do not think 
that Caesarean section under the circumstances 
detailed above adds to the inherent risks to the 
mother from eclampsia (Menon, 1955, 1957). It 
is well recognized that in the management of 
eclampsia, if any treatment adopted enhances 
the inherent risk to the mother from eclampsia 
that treatment must be avoided. Based on this 
the value of Caesarean section will stand or 
fall. 

Lower segment Caesarean section under local 
anaesthesia is the method of choice. It may be 
pointed out here that out of 42 patients who 
had Caesarean section done for eclampsia, 16 
have already come back and delivered vaginally 
of live healthy, mature babies with no maternal 
complications. 


From the limited number of Caesarean 
sections I have done for eclampsia, two things 
have struck me (1) Caesarean section in the 
eclamptic under modern conditions is not so 
very dangerous to the mother; (2) the effect on 
convulsions—in only 2 cases out of 42, the 
patients had post-partum convulsions, 2 each; 
(3) the remarkable improvement in the patient 
within 24 hours of the section. If Caesarean 
section is to give the best results it must be done 
at the optimum time and not as a last resort 
when conservative treatment has failed to 
control the convulsions. Once the irreversible 
changes have been produced in the vital organs 
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by the toxaemia, nothing will save the patient 
and so Caesarean section. must not be withheld 
to the end. The criticism of this line of treatment 
is obvious—namely that we might be doing 
unnecessary Caesarean sections in patients who 
might have responded to persistent conservative 
treatment. It may be so; but eclampsia is so 
fickle a disease that one often finds the prognosis 
upset. It is so uncertain in its course and its 
response to treatment. And it is exactly this 
uncertainty of the course of the disease and the 
obscurity of its aetiology that justifies in my 
opinion a Caesarean section even early in the 
disease. 

I do not wish to be misunderstood. I am not 
advocating routine Caesarean section for 
eclampsia. All the conclusion that I draw from 
this series is that the sinister reputation of 
Caesarean section in eclampsia is under modern 
conditions unfounded and that, in the severe 
ante-partum eclamptic with a closed uneffaced 
cervix and unengaged presenting part, it might 
give better results if conservative treatment is 
supplemented by timely Caesarean section 
instead of withholding it. I believe that 
Caesarean section in such cases does not 
materially add to the inherent mortality in such 
eclamptics. On the other hand I make bold to 
suggest that done at the proper time Caesarean 
section may help in reducing the maternal 
mortality in these cases. 

To assess the value of any line of treatment 
for eclampsia and to make a comparative study 
with other lines of treatment, I have always 
maintained that comparable cases should be 
taken into consideration. All of us will agree 
that eclampsia varies in severity. We will I 
think also agree that in the mild cases where 


the patient comes under treatment soon after 
a fit or develops eclampsia while under treat- 
ment for pre-eclampsia, any of the ordinary 
sedative lines of management will give good 
results. It is the really severe cases that test the 
value of any line of treatment. Hence it is that 
criteria suggested by the London Committee to 
classify eclampsia into mild and severe, to com- 
pare the different lines of treatment and to assess 
the prognosis become so useful. Based on that I 
give below in Table V the details of 402 cases 
treated by this method after separating them 
into the severe and mild groups. 

One hundred and six cases of eclampsia (mild) 
have been treated in the series with only one 
death and if these figures only are presented it 
may not give the correct assessment. It is really 
the severe types that test any line of treatment 
and I am happy to state that even in the severe 
forms the mortality is only 2-7 per cent. 

A high foetal loss is accepted in eclampsia 
due to prematurity, the toxaemia itself and the 
sedatives used. In severe cases the perinatal 
mortality has been 32-1 per cent. 

I have also to point out that the mortality in 
eclampsia varies; every year with the same line 
of treatment one gets varying rates sometimes 
high, sometimes low. But I submit that such 
vagaries can be ruled out in this series reported 
as it runs into 402 cases—which may, I submit 
with painful pride, be sufficiently large a number. 

I conclude that the combination of chlor- 
promazine, diethazine and pethidine constitutes 
a form of conservative therapy which is reason- 
ably effective in the control of convulsions. It 
has also the added advantage that pulmonary 
complications, hyperpyrexia, renal failure and 
shock which enhance the mortality rate in 














TABLE V 
Average 
Ante- I H , 
partum Blood Pressure Number Recur- Urinary Results 
T d Post- of Fits nee Output 
ype a partum Before - 
aan Highest Lowest Average  Treat- . Good Poor Mother Child 
parts ment % % 
Severe .. 260 30 240/160 160/120 190/130 13-6 19-6 286 86:10 2-7 32-1 
Mild <<. 2 39 180/120 130/90 160/110 5°8 0-8 1066 — 0-6 18-6 
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eclampsia are reduced to the minimum. How- 
ever, I believe that if within a reasonable time 
the convulsions cannot be controlled by this 
treatment L.U.S. Caesarean section under local 
anaesthesia or artificial rupture of membranes 
in the rest could supplement with advantage the 
conservative regime. Based on these lines 402 
cases of eclampsia were treated from July, 1955 
to October, 1958, with a maternal mortality 
rate of 2-2 per cent, the lowest so far in our 
record. 
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WiTH the decline of maternal mortality and 
morbidity over the past 30 years the attention 
of the obstetrician has turned increasingly to the 
welfare of the foetus. The detection of an 
abnormal foetal heart-rate or rhythm or the 
presence of meconium in the liquor is said to 
indicate foetal distress which may result in the 
birth of an asphyxiated or stillborn foetus. By 
careful observation and management of these 
cases the obstetrician has endeavoured to reduce 
the number of stillbirths, and with the diminished 
risks of Caesarean section in recent years he has 
often performed this operation for foetal 
distress. Since the stillbirth rate has remained 
unchanged since 1948, success in the diagnosis 
and management of foetal distress has 
apparently been limited. 

As more than half of all stillbirths are due to 
asphyxia the problem ‘of foetal distress must 
therefore be considered in conjunction with that 
of foetal anoxia. Certain aspects of the 
physiology and clinical significance of foetal 
distress will be considered using the case 
histories of patients treated at Queen Charlotte’s 
Hospital in the period from 1957 to 1959. 


PHYSIOLOGY 


Autopsy shows that more than 50 per cent of 
stillbirths are associated with anoxia. In recent 
years a considerable amount of work has been 
done in an attempt to understand the mechanism 
of oxygen transfer from the mother to the foetus. 
Although the anatomical pathway of oxygen 


from the mother to the foetus is simple, the large 
number of factors involved in the system, the 
inaccessibility of the foetus and the difficulties 
of measuring the oxygen content of the foetal 
blood limit the functional assessment of this 
transfer. 

The relation between the amount of oxygen 
in the atmosphere breathed by the mother and 
the supply of oxygen to the foetus has been 
studied by Dieckmann and Kramer (1944) and 
Kinch (1952) and they concluded that the 
oxygen content of cord blood was increased if 
the mother breathed pure oxygen before the 
delivery of the infant. Prystowsky (1959) 
studied the effect of prophylactic oxygen on the 
oxygen pressure gradient between maternal 
(“‘intervillous space’) blood and foetal blood in 
normal and abnormal pregnancies. When 
oxygen had been given to the mother during 
labour in abnormal pregnancies there was a 
marked increase in oxygen tension and satura- 
tion in the umbilical vein and artery. While 
considerable criticism of oxygen estimations in 
the blood of the newborn can be made, there is 
sufficient evidence to support the administration 
of oxygen to patients in labour when there is a 
risk of foetal anoxia. 

Huggett (1960), in studying the effects of 
maternal inspiration of 10 per cent oxygen on 
foetal function in the sheep, demonstrated a 
slight fall in oxygen saturation of foetal blood, 
a rise in lactate and a diminution of umbilical 
blood flow. The oxygen content of the 50 per 
cent nitrous oxide and air mixture used for 
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obstetrical analgesia is only 10 per cent and, 
although inhalation of this gas mixture is 
intermittent, its further use requires critical 
evaluation. 

The effect of cardiac disease in the mother on 
the oxygenation of the foetus has not been 
adequately studied. The occurrence of only 4 
stillbirths in 213 patients with cardiac lesions in 
pregnancy suggests that heart disease does not 
usually cause significant interference with the 
oxygen supply to the foetus. This is not sur- 
prising as severe maternal anoxia due to cardiac 
disease only occurs when cardiac failure is 
present—a _ relatively rare event during 
pregnancy. 

The effect on the foetus of lowering maternal 
blood pressure has been studied by Hingson 
and Hellman (1956), who showed that foetal 
bradycardia developed within five minutes if the 
maternal systolic pressure fell below 80 mm. Hg, 
and that there was a direct relationship between 
the drop in maternal systolic pressure and 
delayed crying time following birth. Their work 
was primarily concerned with the effects of 
anaesthesia on the foetus and, while it is possible 
that the changes in the foetus may be due to 
placental transfer of the anaesthetic agent used, 
Hon (1959) has shown a similar foetal brady- 
cardia following maternal syncope. Hon (1960) 
also demonstrated that a mild foetal tachy- 
cardia may precede or follow the foetal 
bradycardia produced by maternal hypotension. 
He believes that the foetal bradycardia produced 
by lowering the mother’s blood pressure is 
anoxic in origin and the bradycardia com- 
mences late in the phase of uterine contraction 
when oxygen deficit is most likely to manifest 
itself. 

While maternal hypotension may well cause 
foetal bradycardia it is unlikely that it often 
causes foetal death. Hingson and Hellman (1956) 
were unable to show an increased perinatal loss 
associated with hypotension produced by anaes- 
thesia. Clinicians quote individual cases where 
foetal death has occurred following a sudden 
drop in maternal blood pressure, but many 
cases of hypotension have been seen following 
a vaso-vagal attack in pregnancy or the use of 
hypotensive agents without the occurrence of 
foetal death. It is probable that foetal death 
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from hypotension only occurs when this is 
severe or prolonged or the foetus is already 
jeopardized from some other cause. 

The uterine blood flow has been estimated by 
measuring the clearance of radioactive sodium 
from the uterus, by the nitrous oxide method 
and by the use of an electromagnetic flowmeter. 
Browne and Veall (1953) and Payling Wright 
et al. (1958) studied the uterine circulation by 
injecting radioactive sodium (Na*‘) into the 
myometrium on the assumption that the time 
taken for half the injected dose to pass from 
this depot gives a measure of the effective 
uterine blood flow. In patients with severe pre- 
eclamptic toxaemia there was a reduction in 
uterine blood flow and following rest in bed the 
flow increased in these cases. During labour a 
reduction in blood flow was found when uterine 
contractions were rapid, and also in three cases 
of foetal distress. Assali et al. (1953, 1960), 
using the nitrous oxide method and the electro- 
magnetic flowmeter, measured the uterine blood 
flow from the 28th week of pregnancy untii the 
onset of labour. The total uterine blood flow 
increased progressively during the pregnancy, 
although when the blood flow was calculated on 
the basis of the unit weight of the pregnant 
uterus this remained constant. There is as yet no 
information bearing on the important question 
of whether the uterus can adjust its blood flow 
to local requirements; this occurs in skeletal 
muscle, dilatation of arterioles increasing the 
local blood supply in the presence of anoxia. 

The decidual vessels at the site of attachment 
of the placenta have been studied by Dixon 


and Robertson (1958, 1960). Vascular degenera- | 


tion was demonstrated in patients with hyper- 
tension and pre-eclamptic *oxaemia and the 
extent of these lesions was proportional to the 
severity of the clinical condition. Decidual 
vessel narrowing would produce a reduction in 
blood fiow through the intervillous space and 
this could explain the increased risk of foetal 
death from anoxia in these conditions. 

A study of blood flow through the intervillous 
space has been made by Ramsey et al. (1959). 
Blood enters the space from the endometrial 
vessels with sufficient pressure for the stream to 
be directed to the chorionic plate, when it slows, 
mixes and then returns via orifices in the decidua 
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basalis to the maternal veins. Intervillous space 
and amniotic pressures have been measured in 
the Rhesus monkey (Ramsey et al., 1959) and 
in the human (Hendricks et al., 1959), and the 
average intervillous space pressure during 
uterine contractions was found to be much 
lower than the systolic and diastolic pressure in 
the uterine artery. This system of pressures 
favours an unimpeded flow of blood from the 
uterine artery to the intervillous space and from 
the intervillous space to the uterine vein except 
when the latter is occluded by a myometrial 
contraction. Uterine contractions raise the 
intervillous space pressure so that, when the 
uterus relaxes, rapid drainage of the inter- 
villous space ensues. If uterine contractions 
were rapid the time for blood to flow from the 
intervillous space would be diminished and a 
stagnant type of anoxia might be produced. 
When the uterine contractions are strong and 
frequent the development of a stagnant anoxia 
would explain the onset of foetal bradycardia 
late in the phase of uterine contraction (Hon, 
1959). When studying amniotic pressure 
recordings in labour Turnbull (1957), however, 
was unable to correlate the signs of foetal 
distress and the presence of strong and frequent 
contractions, and it must be concluded that any 
constant relationship between the type of uterine 
contractions and foetal oxygenation has not 
been clearly established. 

The wide variations in the appearance and 
histology of individual placentae make it 
difficult to estimate from a study of these 
features the ability of the placenta to transfer 
oxygen to the foetus. Large areas of calcification, 
fibrin deposition and intervillous thromboses 
may occur when there is no clinical evidence of 
foetal distress. Little (1960) in a careful study of 
villous necrosis of the placenta found that the 
extent of this lesion could be correlated with the 
condition of the foetus. When villous necrosis 
involved more than 10 per cent of the placenta 
the perinatal mortality was 25 per cent. 

Oxygen studies of the blood in the umbilical 
vessels of the newborn have been made in an 
attempt to estimate the influence of various 
obstetrical conditions on foetal oxygenation. 
Considerable difficulty has been found in the 
interpretation of the results of these oxygen 
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estimations because of the conditions under 
which the blood is obtained, the use of umbilical 
vessel blood for this work and the methods used 
in determining the oxygen levels. Blood taken 
from the newborn following Caesarean or 
vaginal delivery may not reflect the condition 
of the foetus in utero prior to the birth as delivery 
is associated with complex circulatory adjust- 
ments in the foetus, cord and placenta. The 
presence of oxygen deficit in the umbilical vessels 
may not indicate the condition of foetal tissues 
as the foetus may respond to anoxia by means 
of increased anaerobic metabolism and local 
circulatory changes, and the efficiency of these 
mechanisms may vary for each foetus. The 
measurement of intervillous space oxygen over- 
comes the difficulty of changes occurring during 
birth but the estimation indicates the oxygen in 
the blood delivered to the foetal surface of the 
placenta and ignores the transfer of oxygen to 
the foetus and the state of the foetal circulation. 

J. Walker (1959) believes that oxygen satura- 
tion in the umbilical vein is a direct index of the 
supply of oxygen available to the baby at the 
maternal placenta and that oxygen tension, 
while reflecting the oxygen available to the 
foetal tissues, does not indicate the efficacy of its 
source of supply at the placenta as the baby can 
achieve a good oxygen tension when the 
maternal supply is grossly impaired. Kaiser 
(1959) emphasizes the difference in results 
between a number of workers using oxygen 
saturation measurements and believes that the 
discrepancy in oxygen saturation estimations 
lies not only in the difficulty of obtaining foetal 
blood samples under standard conditions but 
also that oxygen saturation is an inaccurate 
measure of oxygen. He quotes the Krogh- 
Erlang equation to support the importance of 
measuring oxygen tension, not saturation. 
Rooth, Sjéstedt and Caligara (1960) have 
studied the oxygen tension in the cord blood in 
normal deliveries and state that, in order to 
understand the oxygen supply of the foetus, it 
is necessary to know the oxygen capacity, the 
oxygen saturation, the oxygen tension, the pH 
of the foetal blood and the dissociation curve 
of foetal haemoglobin. The circulation rate of 
the foetus, which is so far unknown, is also of 
importance. 
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DIAGNOSIS 


Foetal Heart-rate 

The foetal heart-rate is usually recorded by 
auscultation but this method has the dis- 
advantage that counting is inaccurate at rapid 
and variable heart-rates and during ute1ine 
contractions. Mechanical methods of foetal 
heart-recording have the advantage that con- 
tinuous and accurate recording of all types of 
foetal heart-rate is possible without disturbing 
the patient. The foetal phonocardiograph and 
electrocardiograph have been used by a number 
of obstetricians but technical difficulties have 
prevented their common use in obstetric 
practice. 

Although the foetal heart is counted at least 
every 15 minutes in this hospital, foetal distress 
was diagnosed in only 29 per cent (20/69) of 
anoxic stillbirths. It is likely that foetal distress 
would be diagnosed more often if the foetal 
heart-rate were recorded more frequently, 
particularly in patients where the risk of foetal 
death is increased, i.e., at least every 10 minutes 
in early labour and every 5 minutes from the 
latter half of the first stage. 

Hon (1959) has studied the foetal heart-rate 
during contractions by the use of a recording 
ratemeter attached to the foetal electro- 
cardiograph. A short period of foetal heart- 
slowing is present in the middle of a contraction 
during the latter part of the first stage of labour; 
this is seen as a ““V’’-shaped slowing on the 
recording ratemeter and there is some evidence 
that it is due to an increase in the intracranial 
pressure during the contraction of the uterus. 
Hon describes prolonged foetal heart-slowing 
during the contraction as abnormal; the onset 
of this slowing occurs early in the contraction 
phase when it is due to prolapse of the umbilical 
cord and late in the contraction when due to 
anoxia from other causes. The abnormal slowing 
of the foetal heart during a uterine contraction 
is seen as a “U-shape on the recording rate- 
meter and Hon has shown that this change 
preceded slowing of the foetal heart between 
uterine contractions. 

Further study of the foetal heart-rate during 
and immediately after the uterine contraction is 
needed. 
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Meconium Staining of the Liquor 

The presence of meconium in the liquor 
amnii is diagnosed by the appearance of particles 
of black, brown, green or yellow material in this 
fluid. The appearance of clear green liquor has 
been stated to result from the passage of 
meconium into the liquor earlier in the preg- 
nancy but it has not been possible to produce 
this appearance by incubating liquor and 
meconium at body temperature for periods of 
up to two months. 

There is no way of knowing that the foetus has 
passed meconium into the liquor until the mem- 
branes rupture. In 163 out of 200 patients with 
meconium-stained liquor this was present at the 
time of membrane rupture and may have been 
present for a considerable period prior to this. 
Fourteen out of 55 stillbirths had meconium 
liquor but in only 3 was it detected when the 
foetus was still alive. If the passage of meconium 
is to be diagnosed during the early development 
of foetal distress artificial rupture of the mem- 
branes should be performed early in labour in 
patients with an increased risk of foetal anoxia 
or when the foetal heart rate is abnormal. 


Foetal Movement 

The occurrence of tumultuous foetal move- 
ments is said to indicate the presence of foetal 
distress. Excessive foetal movement may occur 
during normal pregnancy and labour and some- 
times prior to foetal death. Diminution or 
absence of foetal movement is often recorded 
prior to foetal death in utero when the foetal 
heart can still be heard. A similar absence or 
lessening of foetal movement may occur during 
pregnancy and labour when there is no evidence 
of foetal distress. However, after questioning a 
number of patients concerning the type and 
time of foetal movements, it was concluded that 
the wide variation in pattern of foetal movements 
during normal pregnancy markedly detracts 
from the value of alteration of foetal movement 
as a sign of foetal distress. 


SIGNIFICANCE OF MECONIUM-STAINED LiQUOR 


A prospective study of 200 cases where 
meconium was present in the liquor was made 
in patients delivered at Queen Charlotte's 





oe ee Ure 


—_— ~*~ = FH As 


nA 


yr 


 — ee ee ee 


IGY 


~— 





FOETAL DISTRESS 


TABLE I 
Relation Between Age of Patients and Type of Liquor 
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Hospital in 1959. These cases occurred in 1,400 
hospital deliveries, an incidence of one in seven 
of all confinements (13 per cent). The amount of 
meconium in the liquor was termed mild or 
severe, the presence of lumps of meconium or 
a thick appearance of the liquor indicating 
severe staining. The cases with meconium in the 
liquor were compared to 1,200 patients with 
clear liquor delivered during the same time 
period. 

The age of patients with different types of 
liquor is shown in Table I, and it is apparent 
that the age of patients with severe meconium- 
staining in the liquor was approximately 10 
years older than patients with clear liquor. 
When the gestation period at the time of delivery 
was analyzed, the average gestation period with 
severe meconium was 41 weeks and with clear 
liquor 40 weeks. The age and gestation of the 
patients with mild meconium-staining of the 
liquor did not differ significantly from those with 
clear liquor. The presence of meconium in the 
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liquor of premature infants is uncommon; the 
incidence of premature labour in patients with 
clear liquor was 8 per cent and in patients with 
meconium liquor 3 per cent. 

The relation between the type of liquor and 
the incidence of obstetrical abnormalities during 
the pregnancy has been studied. In a comparison 
of patients with clear liquor and meconium- 
stained liquor there was no significant difference 
in the incidence of pre-eclamptic toxaemia, 
hypertension, ante-partum haemorrhage and 
external version. 

Labour was more often longer than 24 hours 
in primigravidae with meconium-liquor, 25 per 
cent (26/103), than in primigravidae with clear 
liquor, 8 per cent, while the incidence of labour 
less than 2 hours was similar in these two groups 
of patients. 

In patients with meconium in the liquor the 
foetal umbilical cord was more often around the 
baby’s neck at birth than in patients with clear 
liquor. If the presence of the cord around the 
neck causes the foetus to pass meconium it was 
thought that this would occur most commonly 
during the second stage of labour when advance 
of the presenting part would tighten the cord. 
A comparison of the time of onset of foetal 
distress in patients with the foetal cord normally 
situated and with the cord around the baby’s 
neck is shown in Table II, and in the latter 
circumstance the onset of foetal distress was 
usually in the second stage. 

The incidence of severe congenital foetal 
abnormalities was 1 per cent in the patients 
with meconium-liquor. In a study of central 
nervous system abnormalities at Queen 
Charlotte’s Hospital, meconium was passed by 
11 of 40 hydrocephalic infants in labour and by 
none of 42 anencephalic infants. Passage of 
meconium by an anencephalic infant has been 


TABLE II 
Relation of Cord Around Neck to Diagnosis of Foetal Distress in Second Stage 





Cord Around Neck Cord Normal 





Percentage of cases where meconium appears in second stage 
Percentage of cases where abnormal foetal heart-rate appears in second 


stage 


74% (18/27) 41% (67/164) 


85% (11/13) 52% (34/65) 








120 
> 160 


PERCENTAGE OF CASES WITH F.H. - 
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recorded by other authors but the low incidence 
of this occurrence in the anencephalic may be 
related to the absence of medullary influence 
on the vagus nerve which controls intestinal 
peristalsis. 

The diagnosis of meconium in the liquor was 
made at the time of rupture of the membranes 
in 81 per cent of cases. On mixing meconium 
and liquor in different ways at 37°C. it was 
apparent that the appearance of meconium in 
liquor will depend on the amount, colour and 
consistency of the meconium, the degree of 
mixing of the liquor and meconium, and, least 
important, by the duration of time the meconium 
has been in the liquor. Jn vivo the foetal move- 
ments and rapid exchange of amniotic fluid may 
also affect its appearance but at present there is 
no evidence that the characteristics of the 
meconium will accurately reflect the duration 
of time it has been in the liquor. The presence 
of pieces of meconium in the liquor usually 
indicates that it recently has been passed from 
the foetus but sometimes pieces of meconium 
have been seen some hours after foetal death. 
Unless meconium appears in the liquor after the 
occurrence of rupture of the membranes it is 
difficult to be sure when the meconium was 
passed. 


TABLE III 


Relation of Type of Liquor to the Incidence of Abnormal 
Foetal Heart-Rate 


60% -] 





50%-] 





40%- 


30%_] 
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From Table III it can be seen that the occur- 
rence of a foetal heart-rate above 160 or less 
than 120/minute is more common when mecon- 
ium is present in the liquor. When the 
meconium-staining was severe an abnormal 
foetal heart rate occurred in more than half the 
cases and if this type of meconium appeared 
during the first stage of labour the incidence of 
foetal heart-rate abnormality was 66 per cent 
(22/33). 

Slowing of the foetal heart occurred more 
frequently in the presence of meconium in the 
liquor (57 cases) than quickening (11 cases). 
Table IV shows the relation between the foetal 


TABLE IV 


Relation of the Foetal Heart-Rate to the Condition of the 
Foetus in Patients with Meconium in the Liquor 








Regular 
Foetal Heart- Number — Respiration 
Rate of Cases Stillbirth After 4 
Minutes 
> 160... is 11 - 7 
160-120 130 1 13 (10%) 


14 (30%) 


heart-rate and the outcome of labour in patients 
with meconium in the liquor. Excluding the 
cases of Caesarean section, delay in the onset of 
regular respiration was more frequent when the 
foetal heart-rate was abnormal; there was no 
evidence that a rapid foetal heart-rate was less 
significant than a slow rate. 

In 7 patients the foetal heart-rate was 60 
minute and all the infants were liveborn; in 
only 2 of these was the onset of regular respira- 
tion delayed. The foetal heart slowing preceded 
delivery in 4 cases and in the remaining 3 it 
occurred for a short period during the first stage 
of labour. As no stillbirth occurred in these 7 
patients and the foetal heart-rates were the 
slowest recorded in the series it was not possible 
to estimate a critical heart-rate below which 
death of the foetus is imminent. 

The accurate timing of the onset of respiration 
in the newborn is difficult so the onset of regular 
respiration has been used as a guide to the 
condition of the infant after birth. Delay in the 
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- Ff TABLE V meconium in the liquor despite the fact that in 
‘SS Relation of Type of Liquor to the Incidence of Delay in the many of these cases some meconium presumably 
n- Onset of Regular Respiration passed into the foetal lung. There is thus no 











Caesarean section is increased in the patients 
with meconium in the liquor one cannot deduce 
from these figures that the presence of meconium 
in the liquor is not associated with an increased 
: SEVERE MILD risk of foetal death. In other hospital series a 
MECONIUM MECONIUM high perinatal mortality has been reported when 
. there was meconium in the liquor (Table VI) 


he } 9 evidence in this series that aspiration of 
al inal 30% <7 meconium causes respiratory disease in the 
he oe newborn. 
od 02 | The perinatal mortality in 200 patients with 
of ¢* meconium in the liquor was 3 per cent and in 

=> . ° . 
nt w | 20%] 1,488 patients with clear liquor was 4 per cent; 

¥ even in patients with severe meconium-staining 
+ os of the liquor no increase in perinatal mortality 
1€ rf was found. Because one-half of the perinatal 
). $ . deaths in patients with clear liquor occur in 
al 62 | |Oh%- premature infants and the incidence of 
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onset of regular respiration was more common 
in cases with severe meconium-staining than in 
those with clear liquor (Table V). 

In 25 of the infants it was recorded that 
meconium was aspirated from the baby’s mouth 


and at Queen Charlotte’s Hospital meconium 
was present in the liquor of | in 4 anoxic still- 
births, which was higher than the incidence of 
1 in 7 in all patients delivered in the hospital. 
In 68 patients in this series with meconium 


in the liquor and an abnormal foetal heart-rate 


or pharynx but no obvious respiratory disease 
one stillbirth occurred. More recent figures 


followed this. Only one case of neonatal pneu- 

















s monia occurred in the 200 patients with obtained from analysis of patients delivered at 
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f TABLE VI 

c i Perinatal Mortality in Foetal Distress 

> onl 

S Meconium+ 

Abnormal Heart-Rate Meconium Abnormal 
| Heart-Rate 

, Slow 

3 . and Ir- Ante- _Intra- , 

1 } Rapid = Slow Ir- regular partum partum Slow Rapid 

t regular 

Walker, J. (1959) ia "9 ~. Se 2% — — 9% T% 18% 
Walker, N. (1959) j 2°6% — — 9% 11% 
Hellman, e¢ al. (1958) 0/15 5% 14% 12% T% 20% — 

; Resnick (1955) 7 oc 8% - --- — —_ 32% 

, Leslie (1959)... _ - i - 2°4% —_ me -_ 
Macafee and Bancroft- Livingston (1958) _— — _ — 5% — — 
Lund (1943) “e ae 2% — — — se _ —_ — 
QO.C.H. .. an .2 ton i — = — — 3% 3% 
Ginsburg (1957) 3-9% 


Fitzgerald and McFarlane (1955) 11% 
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Queen Charlotte’s Hospital showed that the 
perinatal mortality in 138 cases with meconium 
in the liquor and an abnormal foetal heart-rate 
was 3 per cent. 

The incidence of forceps delivery was similar 
in patients with meconium-stained and clear 
liquor, 8 and 11 per cent, while Caesarean 
section rate was higher in cases with meconium 
in the liquor, 8 per cent, than cases with clear 
liquor, 4 per cent. It was difficult to analyze 
accurately the indication for Caesarean section 
as the age of the patients, fertility, maturity and 
other obstetrical factors influenced this decision, 
but the most significant feature in 13 of the 16 
abdominal deliveries was the presence of an 
abnormal foetal heart-rate and meconium in the 
liquor during the first stage of labour. There 
was no perinatal loss in these cases. 

After the decision had been made to perform 
Caesarean section in these patients the foetal 
heart-rate returned to normal prior to incision 
of the abdomen in 3 of the 7 cases in which it 
was recorded. A further 16 patients who had an 
abnormal foetal heart-rate and meconium in the 
liquor during the first stage were delivered 
vaginally of live infants and in 4 of these cases 
the foetal heart-rate was abnormal throughout 
labour. Because of these findings we may con- 
clude that we have no accurate way of diagnosing 
severe foetal distress. The low perinatal mortality 
and low operative delivery rate in this series also 
suggests that the presence of meconium in the 
liquor and an abnormal foetal heart-rate does 
not usually indicate immediate danger to the 
life of the foetus. 


SIGNIFICANCE OF FOETAL HEART-RATE 


Study of the foetal heart-rate is limited by the 
lack of knowledge of its normal variation. The 
normal foetal heart-rate can only be established 
by study of the physiology of heart-rate control 
in the foetus and by continuous monitoring of 
the foetal heart during pregnancy and labour. 
There is no evidence that a change in foetal 
heart-rate always indicates the presence of foetal 
distress or that a rise or fall in rate is due to one 
particular cause. 

Anoxia was the post-mortem diagnosis in 
60 per cent of stillbirths and a study of the foetal 
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TABLE VII 
Foetal Heart-Rate Prior to Anoxic Stillbirth 








Cases 
Normal .. re ai re ne - 11 
Normal~Abnormal .. aS ach 7 


Normal—Abnormal >Normal oe 7 10 


heart-rates prior to anoxic death of the foetus 
during labour has been made in 28 patients 
(Table VID). The foetal heart-rate was recorded 
every 15 minutes in the first stage of labour and 
every 5 minutes if there was meconium in the 
liquor or if the foetal heart-rate was abnormal 
it was also recorded every 5 minutes during the 
second stage. Although an abnormal foetal 
heart-rate was present at some time during 
labour in 17 of 28 cases, in only 7 of 28 cases, 
25 per cent, did this abnormality persist until 
the death of the foetus. The duration of the 
ante-mortem foetal heart change was more than 
20 minutes in 4 of these 7 cases. 

The types of alteration in the foetal heart-rate 
in cases associated with intra-partum anoxic 
death of the foetus are shown in Table VIII and 
it can be seen that no particular foetal heart 
change can be associated with anoxia. 

It is apparent, therefore, that because of the 
variable response of the foetal heart to anoxia 
and the short time period that may elapse 
between the detection of signs of anoxia and 
foetal death, present methods of diagnosing 
foetal distress are inadequate. 

In 15 of 26 cases where the stage of labour 
at the time of foetal death could be accurately 
diagnosed, foetal death occurred during the 
second stage. 


TasLe VIII 
Foetal Heart-Rate Prior to Intra-partum Anoxic Stillbirth 


Foetal Heart-Rate Number 
(per minute) of Cases 


> 180 
180-161 
160-120 
119- 100 
<100... "s 
> 160 and <120 
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Rapid Foetal Heart-Rate 

A foetal heart-rate above 160/minute has been 
found in patients attending the antenatal clinic 
when the subsequent course of the pregnancy 
and labour was normal. Lund (1943) states that 
a transitory rise above 160/minute occurs in 
20 per cent of labours and is of no significance. 
While physiological foetal tachycardia certainly 
occurs, a raised foetal heart-rate may also be 
due to anoxia, intra-uterine infection and 
maternal acidosis, especially when the foetal 
heart-rate is higher than 180/minute. The 
diagnosis of intra-uterine infection may be 
made by the presence of maternal pyrexia and 
tachycardia and the occurrence of offensive 
liquor, but sometimes the rise in foetal heart- 
rate precedes the appearance of these signs. 
Foetal tachycardia due to maternal acidosis will 
disappear after adequate intravenous therapy 
to the mother. 

In 2 patients the mother’s pulse-rate was more 
than 120/minute and the foetal heart-rate 
remained at 130 to 140/minute, and it is clear 
that a rise in maternal pulse-rate does not 
necessarily affect the foetal heart-rate. 


Slow Foetal Heart-Rate 

In 1958 Prystowsky showed that the per- 
centage saturation and partial pressure of 
oxygen in the intervillous space was not 
diminished at the height of a contraction, and 
in 1959 Hon, using the foetal electrocardiograph, 
produced evidence that transitory slowing of 
the foetal heart during a contraction was due to 
an increase in intracranial pressure of the 
foetus. Compression of the foetal head either 
before or after delivery of the infant will often 
produce foetal bradycardia. This may explain 
the transitory slowing of the foetal heart which 
sometimes occurs when the presenting part 
enters the pelvis following membrane rupture. 
In 2 patients in this series there was clinical 
evidence of subdural haemorrhage in the infant 
at birth and the foetal heart-rate was less than 
100/minute shorily before delivery. There is 
sufficient evidence of the role of increased 
intracranial pressure causing foetal heart slow- 
ing, but how often this occurs clinically and how 
dangerous it may be to the life of the foetus is 
difficult to determine. 
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Prystowsky (1959) could find no correlation 
between foetal bradycardia and oxygen deter- 
minations in the foetal and maternal intervillous 
space. The presence of foetal bradycardia in 9 
out of 28 anoxic stillbirths at Queen Charlotte’s 
Hospital suggests that anoxia may be associated 
with foetal bradycardia and the increased 
incidence of anoxic stillbirth when the foetal 
heart was slow in the series of Hellman et al. 
(1958) supports this. The low perinatal mortality 
associated with foetal bradycardia in J. Walker’s 
series (1959) may be due partly to the fact that 
82 per cent of the cases occurred during the 
second stage. The relation of the umbilical cord 
to the foetal neck may determine the onset of 
foetal heart slowing, particularly during the 
second stage. The role of maternal hypotension 
in causing foetal bradycardia has already been 
discussed, and rarely a complete heart-block 
may cause a regular slow foetal heart-rate. 

There is little information concerning the 
foetal heart-rate which varies from less than 
120/minute to more than 160/minute, but this 
pattern was associated with several anoxic 
stillbirths. As anoxia is the only condition 
which is known to cause both quickening and 
slowing of the foetal heart it is probable that the ~ 
presence of anoxia is more likely if the heart- 
rate varies from more than 160 to less than 120/ 
minute than if quickening or slowing of the 
foetal heart occurred alone. 

Foetal heart irregularity may be due to extra- 
systoles, a partial heart-block or to a sinus 
rhythm which varies markedly over a short 
period of time. Redman (1958) has reviewed the 
subject of foetal cardiac arrhythmias and 
discussed their association with anoxia and 
congenital cardiac lesions of the foetus. In 2 
patients in this series the foetal heart was 
irregular a few minutes before it became 
inaudible and in 1 case an irregularity was 
present for 20 minutes before foetal death. 


TREATMENT 


The perinatal mortality associated with foetal 
distress in several obstetrical centres is shown 
in Table VI. Perinatal mortality was usually 
increased when there was meconium in the 
liquor, particularly when this occurred with 
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an abnormal foetal heart-rate. The differences 
in mortality in these series may be accounted for 
by variation in the definition of foetal distress, 
the age, parity, nutritional and social status of 
the patients, the hospital selection of cases, the 
general obstetrical care, and the management 
of the foetal distress. This variation in the 
perinatal mortality of foetal distress emphasizes 
the fallacy of applying conclusions drawn in one 
hospital to the obstetrical practice of another. 
Treatment of foetal distress is unsatisfactory at 
present and is likely to remain so until clinical 
investigation can predict more accurately when 
foetal death is likely to occur. 

For the present it would seem reasonable to 
administer oxygen to the mother as there is 
evidence that this increases the oxygen supply 
to the foetus; on the other hand, the use of 50 
per cent air and nitrous oxide mixtures (10 per 
cent oxygen) would seem inadvisable in view of 
Huggett’s observations on the sheep. 

N. Walker (1959) suggested that active inter- 
vention in labour for foetal distress did not 
alter the prognosis for the baby; he reached this 
conclusion by analyzing the results of a series 
of 350 patients with foetal distress. The manage- 
ment was determined by random selection of 
cases for obstetrical intervention and non- 
intervention. The loss of a large number of 
infants following symphysiotomy, the absence 
of post-mortem analysis of the cause of foetal 
death and the relatively high stillbirth rate of 
7-8 per cent suggests that his conclusions cannot 
be applied to current obstetrical practice without 
further clinical research. His results, however, 
support the idea that, when foetal distress goes 
on to foetal death, it usually does so quickly 
and treatment may be too late to save the foetus. 
The presence of an abnormal foetal heart-rate 
for more than 20 minutes in only 4 of the 30 
intra-partum anoxic stillbirths at Queen 
Charlotte’s Hospital supports this hypothesis. 

As active intervention for foetal distress can 
only mean an increased survival of a small 
percentage of cases, other obstetrical factors 
must be considered in deciding the management 
of these patients. 

In the elderly primigravida or the relatively 
infertile patient more frequent use of Caesarean 
section for foetal distress may be justified. The 
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possibility of major foetal abnormalities must 
be borne in mind and careful clinical and radio- 
logical examination should be carried out 
before Caesarean section is performed. The 
presence of pre-eclamptic toxaemia, hyper- 
tension or other disease where the risk of foetal 
death is increased would indicate active inter- 
vention for foetal distress. Special significance 
should probably be attached to a foetal heart- 
rate above 180/minute or less than 100/minute, 
especially when meconium is present in the 
liquor. 

It is difficult to determine the relation between 
the time of occurrence of foetal distress and the 
risk of foetal death because of the number of 
variable factors which may influence the peri- 
natal mortality in these circumstances. If labour 
produces anoxia one would expect it to have an 
adverse effect on a foetus already distressed. 
Leslie (1959), however, found that ante-partum 
meconium-staining of the liquor involved no 
greater risk of foetal death than did intra-partum 
staining. Nevertheless, the rate of progress of 
labour and the expected time of delivery should 
be estimated as this will often help in deciding 
the method of delivery of the foetus. If foetal 
distress occurs in the second stage of labour 
immediate delivery of the infant is usually 
indicated although the risk of trauma to the 
foetus by difficult forceps or breech delivery 
should also be considered. 


SUMMARY 


Certain aspects of the physiology, clinical 
significance and treatment of: foetal distress 
have been discussed. 

Foetal distress was diagnosed in only 29 
per cent of anoxic stillbirths and therefore an 
assessment of the methods of diagnosis of the 
condition was made. 

Assessment of the significance of meconium- 
staining of the liquor was made by a prospective 
study of 200 cases. The degree of meconium- 
staining of the liquor was related to the occur- 
rence of foetal heart-rate abnormality and delay 
in the onset of regular respiration in the 
newborn. 

The cause of foetal heart-rate change was 
considered, particularly the alteration of the 
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foetal heart-rate prior to intra-partum anoxic 
stillbirth. 

At Queen Charlotte’s Hospital the perinatal 
mortality in patients with meconium in the 
liquor either alone or with an abnormal foetal 
heart-rate was 3 per cent. This low perinatal 
mortality and operative delivery rate in patients 
with foetal distress suggests that this condition 
does not often indicate a grave risk to the life 
of the foetus. 

Until clinical signs or special investigations 
can determine when foetal death is likely to 
occur the treatment of foetal distress will remain 
unsatisfactory. Caesarean section can only 
slightly reduce the perinatal mortality of foetal 
distress and therefore other obstetric factors 
have to be considered in the management of 
these cases. 
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MACCHIARULO in 1935 was the first to report 
the existence of adrenaline in the human 
amniotic fluid. In view of the significance of 
adrenaline and noradrenaline to the living body, 
it seemed important to re-assess these com- 
pounds, including serotonin, in the amniotic 
fluid with modern precise methods of assay and 
under varying obstetrical conditions. 


MATERIALS AND METHODS 


Thirty-eight samples of amniotic fluid and 
several samples of urine taken during delivery 
were assayed. Urines of the newborns during 
their first days of life were also assayed. The 
samples of amniotic fluid included 20 fore- 
waters and 17 hindwaters. The pregnant women 
whose amniotic fluids served this investigation 
were between 18-32 years of age. All deliveries 
were in the ninth month of pregnancy, 27 of 
them normal deliveries, 7 breech presentations, 
1 case of twins, and 2 stillbirths. Clinical details 
about these cases are given in Tables I and II. 


The amniotic fluid and urine for the catechol- 
amine determinations were preserved by adding 
concentrated analytical HCl (1 ml./100 ml. 
fluid). The catecholamine estimations were 
performed fluorometrically by the modification 
of de Schapdryner (1958), based upon the 
technique of von Euler and Floding (1955). 

The estimations of serotonin were done with 
the 1 nitroso-2-naphthol reagent, as described 
by Udenfriend, Weissbach and Brodie (1958). 


RESULTS AND DISCUSSION 


Though only a limited number of estimations 
was at our disposal, it becomes evident from 
Tables I and II that no significant difference exists 
in the values of catecholamines and serotonin (5- 
hydroxy indol acetic acid) with regard to the 
various cases investigated, i.e., normal delivery, 
breech presentation and stillbirth. Neither does 
the parity or duration of delivery, which ranged 
between 4 and 21 hours, affect the concentration 
of the constituents tested. 
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TABLE I 


Quantities of Noradrenaline and Adrenaline Found in the Amniotic Fluid and in Urine 





Noradrenaline in 


Adrenaline in 




















Normal 10 hours 





Case Age Preg- Abor- Type of Duration Sex of Amniotic Amniotic 
No. nancies tions Delivery of Delivery Newborn Fluid Urine Fluid Urine 
y/l. y/l. 
I 23 3 1 Normal 6 hours F 3-2 3-57 0 2-38 
2 21 2 . Normal 8 hours M 0 2-0 1-1 1-5 
3 20 1 . Normal 20 hours F 0 1-1 0 1-3 
4 21 2 1 Normal 18 hours M 3-2 3-2 
5 23 ] - Normal 12 hours F 0-5 2:6 0 4-3 
6 28 4 2 Twins 14 hours F 0-8 0-5 0 0 
F 0-5 0 
7 30 2 Normal 16 hours F 0 0 0 1-0 
8 32 3 - Normal 10 hours F 0-5 0-8 0 0-7 
y 30 2 - Normal 8 hours M 0-5 4-1 1-3 2-3 
10 26 3 | Breech 14 hours M 0-3 1-5 
ll 23 2 - Breech 16 hours F 1-5 2-0 
12 26 3 - Breech 18 hours F 0-5 0 
13 29 5 ] Stillbirth 5 hours M 0 0 
14 18 1 . Normal 21 hours M 10-0 0 
15 20 1 - Breech 20 hours F 7-0 3-0 
16 28 3 1 Normal 16 hours M 2-79 0 
17 19 2 Normal 8 hours M 0 5-58 
18 22 2 1 Normai 12 hours M 6-9 4-0 
19 28 2 — Normal 4 hours F 1-3 0 
20 26 1 _ Stillbirth 18 hours M 0 0 
21 27 3 1 Normal 8 hours F 0 14-0 
22 21 1 - Breech 20 hours F 0 5-58 
TABLE II 
Quantities of Serotonin Found in Amniotic Fluid 
. Amount of 
. Preg- Abor- Type of Duration of Sex of : 
Case No. Age nancies tions Delivery Delivery Newborn ery 
1 22 2 1 Normal 10 hours M 1-88 
2 30 3 — Normal 8 hours M 0-13 
3 22 1 - Normal 18 hours M 0-38 
4 20 2 - Normal 12 hours F 0-7 
5 19 1 - Normal 19 hours F 0-83 
6 30 3 1 Normal 9 hours F 0 
7 32 2 - Normal 11 hours M 0 
8 18 1 - Normal 18 hours F 0-22 
9 25 2 _ Breech 14 hours M 0-15 
presentation 
10 26 2 1 Normal 11 hours M 0-23 
ll 23 2 - Normal 10 hours F 0-18 
12 22 1 Normal 9 hours F 0-18 
13 21 1 - Normal 14 hours F 0-13 
14 22 2 - Breech 15 hours F 0-15 
presentation 
15 24 3 2 F 


0-15 
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Israel et al. (1959) did not succeed in demon- 
strating changes of serotonin output in blood 
and urine during pregnancy. Our results show 
that serotonin remains within normal limits also 
during delivery. Of special interest is the result 
obtained by the serotonin assay in the amniotic 
fluid (Table If). The very small amounts present 
in the fluid may indicate the latter’s origin. 
Many theories have been advanced on the 
origin of the amniotic fluid, as e.g.: 

(1) It is derived from foetal urine. 

(2) It transudates from maternal blood. 

(3) It is secreted by the amniotic epithelium. 
(4) It is of mixed origin. 

Recently Jeffcoate and Scott (1959), in a 
review on this topic, came to the conclusion that 
the origin of the amniotic fluid is chiefly, if not 
entirely, in the foetus, without maternal source. 
They suggested two possibilities: 

(1) Production by the amnion and possibly the 
foetal ectoderm. 

(2) Excretion by the foetal kidney and possibly 
from the foetal respiratory tract. 

Our serotonin determinations support the 
view that the origin is chiefly foetal, or at least 
that the foetal part in its origin is quantitatively 
decisive. If the origin were only a transudate 
from maternal blood, the quantity of serotonin 
in the fluid would have to be similar to that 
found in maternal blood. Our assays showed the 
serotonin content of the amniotic fluid to range 
between 0-0-00083 mg./ml. which compares 
with a content of: 0-16 +0-06 mg./ml. in blood 
(Snow ef al., 1955; Humphrey and Jaques, 
1954); 0-07+0-02 mg./ml. in serum (Snow 
et al., 1955); less than 0-02 mg./ml. in platelet- 
poor plasma (Humphrey and Jaques, 1954); 
0-002-0-009 mg./ml. in urine (Udenfriend 
et al., 1958). 

It is of interest to note that the quantity of 
serotonin in the urine of neonates during their 
first hours of life is high and closely related to 
the adult level (Table III). It is possible that the 
production of serotonin starts in the neonates 
in the hours following delivery. 

On the other hand, the presence of adrenaline 
in the amniotic fluid would indicate that the 
foetus is not the only origin of the fluid and that 
the latter is at least partly of maternal origin. 
That the adrenaline is definitely maternal is 
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TABLE III 


*.2 . . y+ i 
Quantities of Serotonin Found in the Urine of Newborns 


During Their First Days of Life 


(in y/ml.) 

Ist Day 2nd Day 3rd Day 4th Day 
1-88 1-55 2-72 1-75 
2-83 3-80 3-30 2-16 
2-00 2-57 4-27 2-18 
2-55 


3-30 2-80 3-12 





confirmed by the fact that the urine of neonates 
in their first days never showed any adrenaline 
but only noradrenaline. This supports earlier 
observations by Gaddum and Holzbauer (1957), 
but contradicts the conclusion of Jeffcoate and 
Scott (1959) that the origin is foetal. 

In two cases of stillbirth assayed during this 
investigation no catecholamines were found, 
but no reliable conclusions may be drawn from 
two cases only. 


SUMMARY 


(1) Catecholamines were determined in 38 
samples of amniotic fluid. 

(2) Quantities of serotonin found in the 
amniotic fluid were minute except in 1 case. 
This fact suggests the foetal origin of the 
amniotic fluid. 

(3) The presence of adrenaline in the amniotic 
fluid supports the theory that the fluid is of 
maternal origin. 

(4) The thesis is advanced that the origin of 
amniotic fluid is both foetal and maternal. 


REFERENCES 


von Euler, U. S., and Floding, I. (1955): Acta physiol. 
scand., Suppl. 118, p. 45. 


Gaddum, J. H., and Holzbauer, M. (1957): Vitam. and } 


Horm., 15, 180. 

Humphrey, J. H., and Jaques, R. (1954): J. Physiol. 
(Lond.), 124, 305. 

Israel, S. L., Seligson, H. T., Stroup, P. E., and Seligson, 
D. (1959): Obstet. and Gynec., 13, 672. 

Jeffcoate, T. N. A., and Scott, J. S. (1959): Canad. med. 
Ass. J., 80, 77. 

Macchiarulo, O. (1935): Arch. Gyndk., 159, 335. 

de Schapdryner, A. F. (1958): Arch. int. Pharmacodyn., 
115, 233. 

Snow, P. J. D., Lennard-Jones, J. E., Curzon, G., and 
Stacey, R. S. (1955): Lancet, 2, 1004. 

Udenfriend, S., Weissbach, H., and Brodie, B. B. (1958): 
Meth. biochem. Anal., 6, 95. 


} 


| 


| 


Co 
by 

con 
14 


Fal 
imy 


em 
(wk 
one 
mis 
wh: 
bei: 
ded 
imt 


rele 
ear 
hac 
tim 
dat 
per 
dec 
lite 
this 





OGY 


horns 


ates ' 
line 
rlier 
57), 
and 


this | 


ind, 
rom 


38 


ase. 
the 


otic 
; of | 


1 of } 


‘siol. 
and 


siol. 


CONTRIBUTION TO THE AETIOLOGY OF 
ECTOPIC PREGNANCY 


BY 


L. Irry, L.R.C.P.&S.(Edin.), L.R.F.P.S.(Glas.), M.D., F.F.0.G.(Budapest) 
Locum Tenens Obstetrical and Gynaecological Registrar 
Canterbury and Isle of Thanet Groups of Hospitals, Kent 


CONVINCING evidence has been brought forward 
by different authorities to establish the fact that 
conception almost invariably takes place about 
14 days after the last menstrual period and that 
the transportation of the ovum through the 
Fallopian tube takes about three days and its 
implantation a further three days. I found it 
peculiar, therefore that, when carrying out an 
emergency operation for an ectopic pregnancy 
(which turned out to be a primary abdominal 
one) only two days after the patient’s first 
missed period, I recovered an embryo the age of 
which could with great accuracy be defined as 
being between 4 and 5 weeks. From this I 
deduced that the conception must have occurred 
immediately before the last period. I was even 
more surprised on searching the literature for 
relevant data to find that, in those few cases of 
early abdominal pregnancies where the foetus 
had been recovered and its age was defined, the 
time of conception could almost always be 
dated to just before or during the patient’s last 
period. This unexpected finding made me 
decide to collect more similar cases from the 
literature and to try to find an explanation for 
this phenomenon. 


DISCREPANCY OF AGE OF FOETUS AND 
DURATION OF AMENORRHOEA 


That an ectopic pregnancy can, and often 
does, produce very early rupture, sometimes 
even before the patient’s first missed period, 
appears to be an ever-recurring fact when one 
reviews the literature. This possibility is con- 
cealed in many publications by the authors 


a4 


giving the dates of two previous periods instead 
of one, indicating that the last menstrual period 
did not seem to be in accordance with the 
probable duration of pregnancy. Some authors 
find it necessary to stress that the last menstrual 
period was normal in all respects, while others 
express their doubt about the accuracy of the 
data given by the patients. As a result of this 
some authors try to level out the differences 
and to fit the unexpectedly big foetus into the 
history of an unduly short amenorrhoea— 
probably a temptation very difficult to resist. 
MacCormac (1897) found a two-months old 
ectopic foetus after a scarcely two months 
amenorrhoea: “‘The case is interesting on 
account of the rapidity of death, the large 
amount of haemorrhage . . . and also on account 
of the age of the foetus and the disproportionate 
enlargement of the uterus.” 

In many publications exact figures appear 
which give some idea of the frequency with 
which early and serious abdominal symptoms 
complicate ectopic pregnancy. Ricci and Di 
Palma (1931), in a summary of 100 cases, find 
28 where severe symptoms preceded the amenor- 
rhoea. Out of Fitzgerald and Brewer’s (1935) 
500 ectopic pregnancies there were 30 where 
serious symptoms occurred before the patient’s 
first missed period. No menstrual irregularity 
was present in 22 out of Miller’s (1937) 104 
cases, but he declares that 16 patients mistook 
an “‘unusual” or “‘irregular’’ period for the last 
normal one. Evans and Goyanes (1952) describe 
a case of bilateral tubal pregnancy, where both 
salpinges ruptured before the patient’s first 
missed period. The title of the case of Dawson 
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(1903) speaks for itself: ““Case of repeated tubal 
pregnancy diagnosed on each occasion before 
the end of the first month.”” Out of Daniel’s 
(1958) 90 ectopic pregnancies 9 produced 
serious symptoms without any menstrual 
irregularity, while Jarcho (1949) observed this 
phenomenon on 47 occasions out of 173, 
Grier (1937) 24 times out of 100 and Ware and 
Winn (1946) 48 times out of 115 cases. Felmus 
and Pedowitz (1953), in their 44 cases of 
interstitial pregnancy, found 5 where rupture 
of the Fallopian tube occurred before the 
patient had missed a period. In 17 cases rupture 
took place between the Sth and 8th weeks of 
pregnancy, but they remark: “‘In 5 cases there 
was no amenorrhoea; the duration of pregnancy 
was estimated from the size of the embryo found 
in the peritoneal cavity during laparotomy.” In 
brief: in all these cases the embryos were 
obviously older than the time of the last period 
indicated. 

Although different recent authors discuss this 
phenomenon with a certain amount of surprise, 
it was in fact a phenomenon which had been long 
recognized. As Malcolm declared in 1896: ““The 
ectopic gestation may rupture and give rise to 
most alarming and even fatal complications 
when the signs of pregnancy are as little 
developed, that the patient may not have the 
slightest suspicion that she has conceived.” 
Lavell, in 1929 when reviewing 320 cases of 
ectopic pregnancies, gave the following details 
about the interval between the patients’ last 
period and the appearance of the first symptoms: 


During the Ist week: in 23 cases 
During the 2nd week: in 11 cases 
During the 3rd week: in 25 cases 
During the 4th week: in 39 cases 
During the 5th week: in 55 cases 
During the 6th week: in 59 cases 


Summarizing his figures it follows that over 
10 per cent produced symptoms before the time 
of the next possible mid-cycle ovulation and 
over 30 per cent of all his cases did so before 
their first missed period. The really striking 
review of Champneys published in 1902 on 75 
carefully described cases of ectopic gestation 
contains an ever-recurring statement throughout 
the case histories: ““Symptoms beginning with 
the last period.” 
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““Since the gestation sac of an embryo under 
a month old may rupture or abort through the 
end of the tube’, writes Cope in 1927, “‘it is 
not necessary for there to be any irregularity 
of menstruation.” While this remark sounded ' 
very reasonable at the time of its publication, 
it looks very unlikely indeed now, when we 
know that conception usually occurs at about 
a fortnight before the next expected period. 
When we consider that it takes about a week 
before a fertilized ovum implants itself, it looks ; 
almost unbelievable that an ectopic conception 
could produce rupture before the first due period 
of the patient if we postulate a mid-cycle 
conception. 

Laffont and Ezes noted in 1950 that biological 
pregnancy tests show earlier positivity in 
ectopic than in uterine pregnancies and, having 
examined 8 early ectopic ova, they found that 
they were more developed than the menstrual 
data indicated. They concluded from these 
observations that too early nidation of the ovum 
may play a certain part in its ectopic implanta- 
tion. 


_— 


ANALYSIS OF PUBLISHED RECORDS 


In order to establish the usual time of con- 
ception in ectopic pregnancies advantage has 
been taken of those published data which 
clearly indicate the time of the last period and 
in which the development of the foetus was 
accurately stated or preferably photographed. 
Exceptionally, when reliable authorities gave 
accurate description of the development of the 
placenta in the absence of an embryo in very 
early cases of ectopic gestation, their data have 
also been included in the following list. It is 
emphasized, that no distinction has been made | 
in the selection of cases beyond the consider- 
ations explained above. Whenever a photograph 
was available the age of the foetus has been 
defined by comparison with the photographs of 
embryos of the Embryological Collection of 
the Department of Anatomy of the University 
of Chicago and by their known developmental 
characteristics as laid down by Greenhill (1955) 
and others. When the crown-rump length of the 
foetus was stated the standards of Streeter (1920) 
and of Scammon and Calkins (1929) were 
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abdominal) 


No. 55 (tubal) 


No. 5 (tubal) 
Doran (1896) (tubal) 


Gibson (1957) (ovarian) 
No. 2 (abdominal) 


No. 3 (abdominal) 
No. 4 (abdominal) 


Ismail (1950) (ovarian) 
No. 2 (tubal) 


No. 3 (tubai) 
Kaplan (1939) (tubal) 


O’ Keefe (1954) (ovarian) 


(abdominal) 








Summary: 
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TABLE I 
Time Between Calculated 
: Last Menstrual Pathological Findings 
Case Published By Period and (Foetus) ' a 
Operation (or Gestation) 
Ahnquist and Lund (1955) (primary Estimated development of the 
é 3 weeks | day products of conception 25-27 days 
Bucklin and Myint (1959) (tubal) 8 weeks | day 3-5 cm. (C-R) embryo 8— 84 weeks 
Castleton (1952) (ovarian) 3 weeks 5 days No embryo. A mass ? inch 
diameter 4 weeks 
Champneys (1902): No. 52 (tubal) 13 weeks 5 days Foetus: 13-5 cm. C-R 16 weeks 
‘ 5 weeks 0 days Embryo: 3 cm. 7— 8 weeks 
Daniel (1958): No. 1 (tubal) 5 weeks 1 day Embryo: 11 mm. 5— 6 weeks 
3 weeks 6 days Embryo: the size of a pea 4 weeks 
: 14 weeks 0 days Foetus: 13-5 cm. (C-H) 14-15 weeks 
Eckerling and Serr (1959) (tubal) 2 weeks 0 days 3-4 weeks development of gesta- 
tion 
Flemming and Talisman (1941) (tubal). . 10 weeks 3 days Embryo: 2 cm. 6- 7 weeks 
Fullerton and Salmond (1958) (ovarian) 7 weeks 2 days A foetus of 7-8 weeks develop- 
ment 
Hankohl and Anderson (1947) (tubal) .. 10 weeks 3 days Foetus: 4-5 cm. 9- 94 weeks 
5 weeks 5 days Embryo: 15 mm. 6 weeks 
Hibbard (1957) No. 1 (abdominal) 10 weeks 0 days Foetus: 6-5 cm. C-R 11 weeks 
11 weeks 0 days “Embryo”: 3-months size 3 months 
11 weeks 0 days 6-5 cm. C-R 11 weeks 
12 weeks 0 days 7cm. C-R 11-12 weeks 
Hofmann (1952) (abdominal) 8 weeks 0 days 5th week foetus (photograph) 4— 5 weeks 
Iffy (1960) (primary abdominal) 4 weeks 2 days Embryo: 12 mm. 4— 5 weeks 
10 weeks 2 days 6-1 cm. C-R 10-11 weeks 
Jarcho (1949) No. 1 (tubal) 10 weeks 2 days 5-2 cm. C-R 10 weeks 
10 weeks 2 days Photograph: 6-weeks embryo 6 weeks 
10 weeks 4 days Embryo: 2-5 cm. 7 weeks 
; 10 weeks 2 days 5 cm. C-R 9-10 weeks 
Lash and Kaufman (1942) (tubal) 9 weeks 0 days 6-5 cm. C-R 11 weeks 
Lin et al. (1956) (primary abdominal) .. 2 weeks 2 days 1 cm. diameter sac only 3 weeks 
Martini (1957) (primary abdominal) 4 weeks 3 days 6-8 weeks size embryo 6— 8 weeks 
Meyer (1925) (abdominal) 8 weeks 0 days 3-5 cm. foetus. About 8-weeks 
development 8 weeks 
MacCormac (1897) (tubal) 2 months 2-months foetus 2 months 
Murley (1956) (abdominal) 3 weeks 2 days 3 cm. diameter mole 6 weeks 
: 4 weeks 2 days “13 somites pregnancy” 3— 4 weeks 
Serebiakova and Nanshin (1952) 
: 10 weeks 0 days **12-weeks size foetus” 12 weeks 
Steptoe (1950) (abdominal) ’ 5 weeks 3 days Embryo: 1-7 cm. 6 weeks 
Studdiford (1942) (primary diene 4 weeks 3 days Villi: 4-weeks development 4 weeks 
Wolfe and Neigus (1953) (abdominal) 14 weeks 0 days “*4-months size foetus” 4 months 
Number of tubal pregnancies 15 
Number of abdominal pregnancies 15 
Number of ovarian pregnancies 5 
Total number of analyzed cases 35 
24a 
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TABLE II 


The Diagram Illustrates the Estimated Dates of Conception in Relation to Menstrual Cycle in Ectopic Pregnancies 











Mid-cycle The week Last Mid-cycle Missed 
Period before the before recorded after the a 
last period period period last period period 
@ 
@& 2 
eo 
@ 
@ 
So oe? @ 
o @ ¢ @ oe $ 
e © & @ & @ & © 
Ist 2nd 3rd 4th Ist 2nd 3rd 4th 
week week week week week week week week 


Menstrual cycle preceding the last period 


Menstrual cycle following the last period 





adopted. The procedure was similar with 
Scammon and Calkins’ and Dietrich’s crown- 
heel measurements. In the case of early embryos 
the age was estimated on the basis of figures 
given by Wood-Jones (1946), and Johnston and 
Whillis (1949). All the cases reviewed are 
analyzed on Table I and represented diagram- 
matically on Table II. 


EVALUATION OF TABLES I AND II 


The time-distribution of ectopic conceptions 
shows several peculiarities. Most of the cal- 
culated conceptions seem to occur before the 
last seemingly normal period with a great 
preponderance towards the week just preceding 
it. While a number of conceptions seem to 
coincide with the days of the period, practically 
no conception seems to have taken place during 
the mid-cycle following the last menstrual 
bleeding, when normal conceptions nearly 
invariably occur, but again a few fertilizations 
seem to take place during the week before the 
next due period. 

In the analysis of Tables I and II it should 
be kept in mind that, according to Novak and 
Novak (1958): “‘Tubal perforation not in- 
frequently occurs a considerable time after the 
death of the foetus.’’ From this it follows that, 


if an ectopic foetus dies a few weeks before the 
operation, its development appears to be com- 
patible with a conception taking place after the 
last normal period. It is quite possible that some 
of the analyzed cases belonging to this group do 
in fact represent this coincidence. It should also 
be remembered, that many authors do not 
accept the last bleeding occurring at the expected 
time as a normal period if it presents some 
unusual peculiarities or if it is followed by 
further haemorrhage a few days later (which is 
often the case in ectopic pregnancies) and I am 
inclined to suppose that this circumstance may 
account for the second peak of calculated 
conceptions occurring during the fourth week 
after the last ‘‘normal” period. 

The distribution of the time of conception 
among tubal, abdominal and ovarian preg- 
nancies does not present significant differences. 

Since many ectopic foetuses die before the 
day of the operation it seems likely that some 
marks would appear further left on the diagram 
if the exact time when the foetus died was 
known. 

It cannot be established from this experiment 
whether the cases where the pregnancy was 
compatible with conception occurring after the 
last period really represent this possibility or 
derive from the above-suggested miscalculation. 
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CONCLUSIONS REACHED FROM THE ANALYSIS 


It can be concluded from the details given 
above that, in the overwhelming majority of 
ectopic gestations, the conception does not 
follow, but precedes or coincides with the last 
menstrual period. 

It certainly deserves mentioning that in the 
literature reviewed there are only two case 
reports on ectopic gestation where the time of 
the fertilizing coitus was known (Toaff and 
Salzburger, 1954; Bartsch, 1955). In both cases 
it occurred before the last period of the patient. 


DISCUSSION 


The Mechanism of Ectopic Implantation 
of the Ovum 

Why are ectopic gestations almost always 
associated with conception occurring immedi- 
ately before or during the last menstrual period ? 

Since Sampson published his classical theory 
about the aetiology of endometriosis in 1921 it 
has almost unanimously been accepted that 
the menstrual blood passes not only through 
the cervix but also through the Fallopian tubes 
and that it is responsible for the transfer of 
endometrium into all those sites where clinical 
endometriosis is common; namely into the tubes, 
into the ovary and into the abdominal cavity. 
The experience of surgeons who find menstrual 
blood in the abdomen when operating during 
menstruation supports this theory. 

Kari Hoeg (1956), in 27 patients aged between 
48 and 72 and suffering from cancer of the 
uterine body found free cancer-cells in the 
Fallopian tubes on 15 occasions. It seems 
reasonable to conclude that the bleeding from 
the malignant tumour must have been respon- 
sible for the transfer of the cancer-cells. 

Marin Bonachera and Botella-Llusia (1956) 
carried out biopsies on the endometrium of 
hundreds of women during menstruation and 
found remnants of early abortions in 2-4 per 
cent, indicating that in many instances fertiliza- 
tion of the egg cannot prevent the menstrual 
period occurring and that only a small pro- 
portion of fertilizations are actually followed 
by clinically recognizable pregnancies. It seems 
likely that the mere fact of fertilization has 
little effect on the further development of the 


corpus luteum before the ovum implants itself 
in the endometrium and the well-recognized 
infertile period preceding menstruation may be 
due more to the inability of the fertilized ovum 
to prevent the oncoming menstrual bleeding, 
than to the rarity of ovulation in that part of the 
cycle. Rock’s (1940) experiment, which found 
that in 3 per cent of women under his observa- 
tion the time of ovulation did not follow the 
usual mid-cycle pattern, is also an example of 
this possibility. 

What can the fate of a fertilized ovum be if 
conception takes place during the last week of 
the inter-menstrual period? 

As has already been mentioned it takes 
about three days before the fertilized ovum 
reaches the uterine cavity and another three 
before it implants there. Obviously if con- 
ception occurs within three days before the 
period, the flow holds up the progress of the 
ovum and eventually washes it out into the 
abdominal cavity where it perishes. Should it 
happen, however, that the Fallopian tube is 
already blocked by menstrual endometrium, 
the ovum may become trapped; and one should 
remember at this point how often endometrium 
has been found at the site of ectopic gestations 
by histologists (Stanca ef al., 1959). Should the 
critical sixth day come when the ovum normally 
sinks into the endometrium before the path 
re-opens, the ovum gets attached to the salpinx 
and the ectopic pregnancy is established. The 
occurrence of haematosalpinx in the contra- 
lateral Fallopian tube (a frequent finding at 
operations for ectopic pregnancies) further 
underlines the connexion between menstrual 
blood in the tubes and ectopic gestation 
(Jarvinen et al., 1955). 

What happens, on the other hand, if con- 
ception occurs more than three days before the 
next period is due? 

In this case the fertilized ovum reaches the 
uterus. If bleeding starts during the next few 
days, the ovum may be washed out through the 
cervical canal (probably the most frequent 
occurrence), it may possibly survive in the 
uterus (a rare event), or it may be expelled 
through the salpinges and be destroyed in the 
abdomen. Should, however, the tube be blocked 
by shreds of endometrium as suggested above, 
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or should the size of the 4-6 days old ovum 
itself be disproportionate with the lumen of the 
tube, then again the favourable conditions for 
tubal pregnancy are given. It should not be 
forgotten, however, that in this latter case the 
ovum may be directed by mere chance into 
either of the two Fallopian tubes. This would 
explain those cases where the corpus luteum in 
one side is accompanied by ectopic gestation on 
the opposite one—an occurrence which accord- 
ing to Speert et al. (1956), is found in 10-13 per 
cent of all extra-uterine pregnancies. 

The question still remains, whether ectopic 
implantation may take place if conception 
occurs more than six or seven days before the 
expected period? Marin Bonachera and 
Botella-Llusia’s (1956) experiment suggests that 
it may and perhaps Foss, Horne and Hertig’s 
(1958) explanation for some infertility cases 
offers the clue to ectopic gestations of this kind 
as well: ““The presence of inadequate develop- 
ment of the endometrium during the luteal phase 
appears to be an aetiologic factor in the infertile 
patient in a relatively high percentage of cases.” 


Ectopic Gestation and Infertility 

It has long been recognized that there are 
certain correlations between infertility and 
ectopic pregnancy. Malcolm wrote in 1896: 
“*It frequently happens that the patient has never 
been pregnant or has been sterile for a long 
period before the extra-uterine gestation occurs.” 

Amongst the causes of infertility the occur- 
rence of anovulatory cycles is one of the most 
frequent; it is found, on endometrial biopsies 
carried out shortly before the period, in about 
30 per cent of all sterility cases according to 
Bourne and Williams (1945). Novak and Novak 
(1958) stress, however, that anovulatory cycles 
are not strictly confined to infertile women. In 
fact Stieve’s (1953) autopsies on women who 
suffered violent death in concentration camps 
and the well-known cases of deportation 
amenorrhoea prove that psychological causes 
and insufficient nutrition may entail serious 
hormonal dysfunction in otherwise normal 
women. 

While in many cases the cycle may be truly 
and completely anovulatory, in others the 
ovulation may be only retarded, the ovum 
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being thus available for conception in the later 
days of the cycle when the chance of intra- 
uterine implantation is slender but of an ectopic 
one is high. 

Asherman in 1957, after studying the cor- 
relations between sterility and ectopic gestation, 
postulated that these two conditions must have 
a common aetiology. Without disputing the 
importance of those conditions that may 
initiate narrowing of the lumen of the Fallopian 
tubes and which have long been recognized as 
predisposing factors in the aetiology of ectopic 
pregnancies I am inclined to believe that the 
retarded maturation and late ovulation of the 
Graafian follicles due to hormonal dysfunction 
is the most important common aetiological 
factor in these two conditions. 


Ectopic Gestation in Animals 

If the suggestion is true that in the over- 
whelming majority of cases the immediate cause 
of ectopic pregnancy is the menstrual period 
(which is a unique biological function of the 
human female) then ectopic pregnancy must be 
very rare indeed among animals. The experience 
of veterinary surgeons as expressed by Williams 
(1943), Sdlyi (1954), and others indicate that 
this is really the case. ““True ectopic pregnancy 
in animals is very rare’’—writes Walker (1960) 
from the Cambridge University Veterinary 
School—“‘‘in fact I have no record of a case.”’ 

It follows also from Sampson’s (1921) theory, 
that, as the main aetiological factor, the 
menstrual flow, does not exist in animals, 
endometriosis must be equally rare. Indeed, 
when Horvath and Mészdros (1957), reported 
a case of endometriosis occurring in a cat from 
the Budapest Veterinary School in 1957, they 
could only collect some half a dozen of similar 
cases from the literature between the first one 
ever reported in 1913 (quoted by Joest, 1925) 
and their own. 

For the explanation of the exceptional 
examples of primary ectopic pregnancies in 
animals, it should be considered that some 
pathological conditions may probably simulate 
menstruation by producing a flow of exudate 
or even blood through the salpinges, the later 
condition occurring physiologically in the 
puerperium. It has also to be remembered that 
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slight bleeding (without shreds of endometrium 
in it) does occur during oestrus in animals and 
during ovulation in the human females. 


Artificial Insemination and Ectopic Pregnancy 
At the first look artificial insemination 
carried out at mid-cycle (Schellen, 1957), seems 
to offer an easy answer to the question: how 
frequently can ectopic pregnancy unrelated to 
delayed ovulation occur in human females? This 
problem, however, is far from easy and the 
finding that hardly more than half of all preg- 
nancies following artificial insemination are 
actually related to the procedure, makes this 
seemingly attractive way entirely unsuitable for 
drawing conclusions about the occurrence of 
ectopic conception following mid-cycle fertiliza- 
tion. a ring--4 and Koerner (1941) however, 
found only 22 ectopic gestations out of 9,489 
successful artificial inseminations; this is sup- 
ported by Jackson’s (1960) similar experience. 


Ectopic Pregnancy After Lactation Amenorrhoea 

According to the above considerations ectopic 
pregnancy is unlikely to develop from the first 
ovulation following childbirth, unless it occurs 
within the first six weeks when intra-uterine 
bleeding normally occurs. In order to establish 
how many ectopic gestations followed a previous 
pregnancy without one or more normal periods 
having occurred, the data appearing in Table III 
have been reviewed. As different authors stressed 
different points in their studies, it seemed to be 
reasonable to divide their articles into three 
different groups. 

The authors of Group I went into minute 
details about the length of amenorrhoea 
preceding alarming symptoms of extra-uterine 
pregnancy and it could be deduced with cer- 
tainty that none of their cases followed lactation 
amenorrhoea. 

In Group II, the authors displayed a certain 
interest in the length of the amenorrhoea and 
it seems very likely that they would have 
mentioned this coincidence if they had ever met 
it. It seems likely, but cannot be considered as 
proved, that none of their ectopic patients con- 
ceived before the first post-partum period. 

Authors in Group III had not dealt thoroughly 
with the length of amenorrhoea and, while it is 


TABLE III 
Ectopic Pregnancy Cases Reviewed in the Literature 





Group I 
Cases 
Vishniavszky and Wolfson (1955) om a 235 
Bell and Ingersoll (1950) am tes ‘ 130 
Marchetti et a/. (1946) .. és Fa ms 141 
Graffagnino et al. (1938) it ne iba 445 
Farell and Scheffey (1943) ea a - 75 
Miller, L. (1937) . , aa Pe sei 104 
Beacham e7 al. (1956) i am va es 426 
Kent Hospitals .. bs ” ‘a fe 65 
Total a mt . Xa mr 1,621 

Group II 
Cases 
Ware and Winn (1946) .. - "e as 146 
Jarcho (1949) = a a oe ie 111 
Grier (1937) be “ on ee = 100 
Word (1956) er es a 7 ”- 382 
Jakobovits et al. (1960) .. uid ae bia 863 
Total <e vis - cl 4 1,602 

Group III 
Cases 
Leff and Winson (1947) - ae hi 172 
Soisson and Moran (1959) me ve <i 50 
Daniel (1958) S aa ne ws 90 
Fitzgerald and Brewer (1935) ea - Ee 500 
Ricci and Di Palma (931) a isi oF 100 
von Graff and Brown (1937) .. gs “ 153 
Langman and Goldblatt (1939) a - 310 
Speert et al. (1956) he - ee 142 
Osiakina-Rojdestvenskaia (1938). ci a 143 
Mukheiber (1956) ms ‘ es 463 
Armstrong et al. (1959) .. ng a - 481 
Miller, H. E. (1940) Fis aa we va 137 
Total a ia = 7 7 2,741 





worth recording that they did not mention this 
coincidence, no conclusion can be drawn from 
this fact. 

In Fitzgerald and Brewer’s (1935) series there 
is mention of a conception following a previous 
confinement within six weeks; and incidentally 
there was one such case in the Canterbury and 
Thanet Groups of Hospitals a few years ago. 

In McKeown and Gibson’s (1954) material, 
normal conception followed confinement in 4 
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out cf 1,227 cases without a period between 
them. In Packham’s statistics published in 1934, 
based on observations on 2,885 women between 
1919 and 1927, this occurred in 2-5 per cent. 
Obviously the incidence varies in different 
communities and is rarer today than it was a 
few decades ago. In the Thanet Group of 
Hospitals approximately | per cent of all multi- 
gravidae conceived immediately after a previous 
pregnancy according to recent case records. 
Considering that many of the observations 
appearing in Table III came from the same 
country and go back as far as that of Packham’s 
it seems justifiable to conclude that ectopic 
pregnancy is unlikely to develop from the first 
ovulation following a previous confinement 
without a consequent menstrual bleeding. 


External Migration of Fertilized Ovum 

It has been postulated by some authors, that 
one of the reasons of ectopic implantation may 
be the long wandering of the ovum from one 
ovary through the abdominal cavity to the 
Fallopian tube of the opposite side. This hypo- 
thesis has been based on ectopic pregnancies and 
corpora lutea found in contra-lateral sides. On 
the basis of the conclusions derived from this 
investigation the necessity of an _ external 
migration or of an internal one (in its original 
sense) does not need to be postulated. 


Combined Pregnancies 

It has been established that pregnancy with 
foetuses of different ages may occur on rare 
instances (Schramm, 1952; Schulte, 1953; 
Eberle, 1958). Emil Novak noted in 1926 that, 
while he knew of both extra- and intra-uterine 
implantations following an ectopic one, he had 
never heard of ectopic gestation occurring 
subsequent to an already established uterine one. 
As uterine bleeding often follows ectopic con- 
ception this observation is entirely in accordance 
with the aetiological theory put forward in this 
paper. 


Repeated Ectopic Gestations 

Perhaps the most disappointing clinical 
features of ectopic gestations are the low 
fertility rate following surgery and _ the 
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exceedingly high number of repeated ectopics 
in those patients who are successful in con- 
ceiving, representing about 15 per cent of all 
pregnancies occurring after a previous extra- 
uterine gestation. 

Fully recognizing the importance of all 
conditions that cause narrowing of the Fallopian 
tubes and that interfere with their physiological 
function, it still has to be suggested that nothing 
seems to be more responsible for this peculiar 
tendency of some patients to conceive ectopically 
than their constitutional liability to produce 
retarded ovulation during the last days of the 
inter-menstrual cycle. It therefore follows from 
this assumption that strict contraceptive 
measures during the week preceding the men- 
strual period should be advised for all patients 
who have undergone operation for ectopic 


pregnancy. 


SUMMARY 


(1) By analyzing the case reports of ectopic 
pregnancies it can be shown that foetuses 
found at operation are usually older than the 
menstrual data may suggest. The stage of 
development of ectopic embryos indicates that 
they are derived from the ovulation preceding 
(and not from one following) the patient’s last 
menstrual period. 


(2) The analysis suggests that the week pre- 
ceding the menstrual period is the most favour- 
able time for ectopic conception. 


(3) The fact that in ectopic pregnancies the 
actual conception almost invariably precedes or 
coincides with the last seemingly normal period 
indicates that the menstrua! bleeding itself is 
responsible for the ectopic displacement of 
fertilized ova. 


(4) As most ectopic conceptions appear to 
take place at the “‘safe period” before the 
menstrual bleeding it is suggested that delayed 
ovulation is an important predisposing factor 
for ectopic gestation. 


(5) Ectopic pregnancy from the first post- 
partum ovulation is an extreme rarity and is 
almost unknown in animals. These facts further 
underline the role of the menstrual bleeding in 
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the pathological mechanism of extra-uterine 
implantation of the fertilized egg. 


(6) It is suggested that contraceptive measures 
during the week before a period may prevent 
repeated ectopic pregnancies occurring. 
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DuRING the past fifteen years (from 1944 to 
1959) there have been described a series of 27 
cases with marked masculinization due to 
interstitial lipoid cell tumours. Some hormonal 
assays, mainly of 17-ketosteroids, have been 
made in 22 cases. A survey of the literature 
indicates that more complete pre-operative 
endocrinological investigations were performed 
in only a few cases (Pedersen, 1947; Engel et al., 
1953; Pedersen and Hamburger, 1953; Epstein 
et al., 1957; Morris and Scully, 1958; Merrill, 
1959). It seems to be quite clear that even the 
smallest masculinizing ovarian tumours may be 
detected by the use of endocrinological tests. It 
is possible in the following groups of tumours: 

(1) Interstitial cell tumour (Engel et al., 1953; 
Pedersen and Hamburger, 1953; Epstein et al., 
1957; Merrill, 1959). 

(2) Arrhenoblastoma, in which there is a 
high proportion of Leydig-cells (Gilbert-Dreyfus 
et al., 1957; Personen and Mikkonen, 1958; 
Cohen et al., 1958). 

Interstitial cells originate from mesenchyme 
of the primordial gonad (Gillman, 1948). In the 
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cortical zone of the ovary they differentiate in 
the direction of theca-lutein cells, while in the 
medullary zone of the male gonad they differ- 
entiate in the direction of Leydig-cells. Leydig’s 
hilar cells occurring in the ovary are a remnant of 
the interstitial element of the medullary zone of 
the embryonic gonad. 

Sometimes the interstitial cells can differ- 
entiate in the direction of ‘“‘adrenal-like” 
elements (Fig. 1). 

Depending on the type of cells dominant and 
what arrangement exists, the authors classified 
their interstitial cell tumour in different ways as: 
luteoma or adrenal-like tumour or adrenal-rest 
tumour. Various names have been suggested for 
this category of tumours as a whole, in spite of 
the direction of their differentiation. However, 
such terms as androblastoma _ diffusum, 
masculinovoblastoma, sound rather strangely 
and do not seem to be correct, because the 
interstitioma does not always have an androgenic 
character and it sometimes causes oestrogenic 
manifestations (Laskowski and Wagner, 1952; 
Plate, 1957). ‘“‘Lipoid-cell tumours” (Morris and 
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Diagrammatic scheme of interstitial cells originating 
from the mesenchyme of the primordial gonad (1). 
In the cortical zone they differentiate in the direction 
of theca-lutein cells (2) and adrenal-like cells (3), while 
in the medullary zone they differentiate in the direction 
of testicular Leydig cells (4) or ovarian hilar cells (5). 


Scully, 1958) or “‘interstitial cell tumours” seem 
to be more suitable, because these descriptive 
terms do focus attention on characteristic 
features of the tumour cells. We use the term 
“‘interstitioma”’. 

The following report indicates that in some 
of these cases, on the basis of the corticosteroid 
inhibition test of 17-ketosteroids and of the 
chorionic gonadotrophin stimulation test, it 
may be possible to make a definitive diagnosis 
of interstitioma pre-operatively. The diagnostic 
procedures mentioned above enabled us to 
detect a virilizing tumour in a woman 56 years 
of age. We present the complete history in the 
case of “‘Interstitioma’’ before and after opera- 
tion, including laboratory findings and histo- 
logical report of the tumour. Additional data 
concerning the histogenetic significance of the 
ability of the neoplastic cells to differentiate into 
Leydig-type cells (sympathicotrophic cells of 
hilar type) and adrenal-like cells and their 
response to chorionic gonadotrophin, are 
recorded. 
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Patient H.R., 56 years of age, was referred to 
the Endocrine Out-Patient Department because 
of obesity associated with increasing hirsutism. 
The menarche occurred at the age of 14 and she 
had menstruated regularly every 28 days with 
normal flow. The patient had two pregnancies 
terminating in full time delivery of normal 
children and six therapeutic abortions. At the 
age of 52 a spontaneous menopause occurred 
characterized by mild nervousness and hot 
flushes. In the last two years the menopausal 
symptoms increased to such an extent that the 
patient consulted several gynaecologists. Al- 
though a pelvic examination was performed 
several times, no special abnormality in the 
adnexa was found. She was treated with testo- 
sterone propionate. The initial symptoms began 
at the age of 53 with the appearance of excessive 
facial hair and it became necessary for her to 
shave every other day. Heavy black hair also 
appeared on the trunk and all extremities. She 
became increasingly muscular, but her breasts 
did not decrease in size. Her face became darker 
and erythrocyanotic and the voice became harsh 
and assumed an increasingly lower pitch. The 
skin became greasy owing to increased action 
of the sebaceous glands and acne then followed. 
The review of the systems and of the family 
history was negative. 


Clinical Examination. There was very marked 
facial and body hirsutism. The face resembled 
that of the male. The body musculature was 
prominent and the contours were masculine in 
type (Fig. 2). There was a mild degree of obesity 
especially of the trunk and the chest. There were 
no palpable abdominal masses or tenderness. 
The abdomen was slightly protuberant. The 
breasts showed well-developed mammary glands 
and were full and firm, but the areolae were 
surrounded by a ring of fine black hair. There 
was also hair between the breasts. 

Gynaecological Examination. The pubic hair 
showed a male distribution. There was moderate 
hypertrophy of both labia majora and minora. 
The clitoris was hypertrophied to a length of 
2-5-3 cm. (Fig. 2). The corpus of the uterus was 
retroflexed and slightly enlarged. The left adnexa 
were not palpated, but the right ovary was 





~~ 


J 


C 


“(qg) ONSSt} UBLIBAO 


sosscsdwosd YyosIyM ssewW JNOWN) paqidsuinssid 


-[]9M Buimoys Uodes-ssolg “(Y) sounjonss 

juscef[pe pue Areao jeuou ‘sniozyn ‘(Mode 

Aq uMOYS) JNOWN) UPRIRAO 9Yy) JO UO; 

Suimoys uswissds saneiodo jo ydels0}0yud 
y “SI4 

te Ce. Se vO €e Go -e 4 








SSseLSsseszposz-3 
~~. Sea wmBeEeRnmeryree 42st a 


the 
sto- 
gan 


sive 
' to 
ilso 
She 


) 


~ 
~ 
~” 
a 


rsh 
The 


(9) SIONS porydosaddy ‘(g “P) UoNNQysIp yey spew 
PUB SoINjBIJ SUITNSSeW SUIMOYS JUdIVed dy} JO MBIA yORG pue JOIZ 


ion 


Z ‘Ol 


Vas 


in 
sity 


J 


ere 


Ss. 
The 
nds 
ere 


> 
- 


ere 


lair 





ate 
ra. 


of 
as 
exa 


v 
y 


Nas 





J.N., E.Z., W.B. [452] 


J. 





Fic. 5 
The general structure of interstitial cell tumour. 


A region showing a gradual transition from spindle-shaped cells to interstitial 

neoplastic cells (a). Deeply eosinophilic non-vacuolated cells aggregated in small 

groups similar to testicular Leydig cells (6). The abundant cytoplasm of neoplastic 
cells with a well-marked granularity (c). 


Part of the tumour from ovarian hilar area showing structures resembling so-called 
sympathicotrophic cells (d). 


J.T., J.N., E.Z., W.B. 


























Fic. 6 


In the other section of the tumour, cells are arranged in small nests resembling 

testicular Leydig cells (a). Female sex chromatin in the nuclei of masculinizing 

tumour are seen in Figure 6 (4) (arrow). Typical crystalloid of Reinke is seen in the 
lower middle field (c and d). 


5... 3.M., E.Z., W.B. 
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Fic. 7 


Small area of interstitial tumour with structures resembling typical adrenal-like 

tumour (a, 5). It is composed of sheets of rather uniform, large epithelioid cells 

with prominent cytoplasm arranged in columns. A delicate collagenous fibril 
surrounded each cell (PAS stain). 


J.T., J.N., E.Z., W.B. 
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Fic. 3 


The effect of oral corticoid therapy and chorionic 
gonadotrophin stimulation on the excretions of 17- 
ketosteroids before and after surgery. 


thought to be slightly enlarged, firm, mobile 
and non-tender. No tumour mass was noted. 


Pertinent Laboratory Studies. The haemogram, 
the urine report and the erythrocyte sedimenta- 
tion were normal. The 17-ketosteroid excretion 
was elevated: 16-5 mg.—16-°8 mg./24 hours. 
The 17-ketogenic steroids (17-KGS) excretion 
was normal: 8-8 mg./24 hours. An oral hydro- 
cortisone test (50 mg. daily for ten days) was 
performed but no change in the level of 17- 
ketosteroid excretion was noted (Fig. 3). After 
stimulation with chorionic gonadotrophin* 
(10,000 I.U.) there was a brisk rise in i7- 
ketosteroid excretion to 23-23-5 mg./24 hours. 
X-ray films of the skull and the sella turcica 
were normal. There was no evidence of osteo- 
porosis in the long bones and skull. An oral 
glucose-tolerance test was normal. The vaginal 
smear indicated moderate oestrogen deficiency: 
chiefly large parabasal cells with pale, enlarged 
nuclei and intermediate cyanophilic cells with 
vesicular nuclei. There was a large amount of 
mucus and there were many leucocytes. The 
cytological smear gave an androgenic response. 
An intravenous pyelogram and retroperitoneal 
pneumograms did not demonstrate any evidence 
of adrenal tumour. 

The Differential Diagnosis. This, when the 
patient was first seen, included the possibility of: 
(1) compensatory adrenocortical hyperplasia of 


* Primogonyl of Schering was used in this study. 
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the post-menopausal type, or (2) the virilizing 
phenomena seen after prolonged therapy with 
testosterone propionate in patients suffering 
from vasomotor symptoms. 

However, a _ persistent elevation of 17- 
ketosteroids, despite corticosteroid therapy, 
pointed to a tumour of either the adrenal cortex 
or the ovary. The significant rise in 17-KS 
after stimulation of chorionic gonadotrophin 
implied that the neoplastic process in the ovary 
must be considered as the source of the viriliza- 
tion. The absence of radiologic evidence of 
adrenal tumour and the suspicion of an enlarged 
right ovary indicated the need of exploratory 
laparotomy. 


Laparotomy. At exploratory laparotomy the 
right ovary was found enlarged about twice the 
normal size and it was pinkish yellow and had 
a corrugated external surface (Fig. 4a). The left 
ovary showed a trace of the atrophic pitting and 
scarring of the surface of a typical post- 
menopausal atrophy. The tubes were free. The 
corpus uteri was rather large, Supravaginal 
amputation of the uterus and bilateral salpingo- 
odphorectomy were performed. The right ovary 
was bisected, whereupon a solid olive brown 
tumour measuring 22-5 cm. was revealed. 
Its surface was smooth and glistening. The 
tumour mass was surrounded by compressed 
ovarian tissue (Fig. 4b). The post-operative 
course was uneventful. 


Microscopic Study. Microscopic section of 
the left ovary revealed no follicles as evidence of 
function and was characterized by a small and 
sclerotic cortex which was wrinkled and gyrated. 
Numerous corpora albicantia were present in 
the central portion of the ovary. 

Microscopic section of the right ovary revealed 
a tumour composed of rather uniform sheets of 
large epithelioid polyhedral or rounded cells 
arranged diffusely and supported by a delicate 
vascular framework. The abundant cytoplasm 
of the neoplastic cells was eosinophilic and 
homogeneous, with a well-marked granularity 
(Fig. 5a, b, c). Occasionally the cells were 
vacuolated. The vacuoles were fine and diffusely 
dispersed throughout the cytoplasm (Fig. 5c). 
The nucleus was vesicular and spherical with the 
chromatin rather sparse; it contained one or two 
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cyanophilic nucleoli. Many of the cells con- 
tained yellow-brown pigment in small round 
granules (Fig. 5c). Stained with Sudan III and IV 
the section showed numerous small droplets of 
sudanophilic lipid. The variation in lipid con- 
tent was similar in amount and distribution to 
that in the Leydig cells. Near to the ovarian 
hilus cells resemblingso-called sympathicotrophic 
cells were observed (Fig. 5d). Neoplastic cells 
within and adjacent to a non-myelinated nerve 
trunk were found. Most of these cells contained 
a deep eosinophilic non-vacuolated cytoplasm 
with a darker nucleus and they were aggregated 
in small groups similar to that in testicular 
Leydig cells (Fig. 6a). This picture recalls the 
structures seen in the “‘Leydig cell tumour”. A 
female sex-chromatin pattern in the nuclei of 
neoplastic cells is seen (Fig. 6b). Occasionally 
the cytoplasm of the neoplastic cells contained 
rod-like, eosinophilic so-called crystalloids of 
Reinke (Fig. 6c, d). In the other parts of the 
tumour the neoplastic cells exhibited abundant 
vacuolated cytoplasm and contained a great 
amount of stainable lipid. They were arranged 
in nests and columns or fascicles. The last- 
mentioned were placed within a delicate vascular 
fibrous stroma. These structures recalled the 
adrenal cortical cyto-architecture similar to a 
pure “‘adrenal-cortical tumour” (Fig. 7). Other 
regions showed a gradual transition from 
spindle-shaped to adrenal-like cells. 

The microscopic examination of the endo- 
metrium revealed atrophic changes. In local 
areas the endometrium was comprised only of a 
surface epithelium, but in other areas local 
hyperplasia was found. 

Post-operative Findings. There were no post- 
operative complications. After the removal of 
the ovarian tumour the urinary 17-ketosteroids 
values immediately decreased to subnormal. 
A number of assays made within the first two 
weeks after operation yielded values ranging 
from 3-2-—5-6 mg. The post-operative hormonal 
function studies revealed that 17-ketosteroids 
values were approximately 11-12 mg. less than 
pre-operatively (5-4-5-8 mg. per 24 hours). 
Repetition of the stimulation with chorionic 
gonadotropin in doses of 10,000 I.U. was 
carried out, but no change in the level of 17- 
ketosteroid excretion was noted. Six to 12 weeks 
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after operation, estimations of the total 17- 
ketosteroid excretion gave values between 
6-1-6-2 mg./24 hours (Fig. 3). Six weeks after 
operation, there was a moderate decrease in the 
masculine appearance of the patient. By the 
end of the first six months the patient partially 
lost her body hair. The patient shaves only once 
or twice weekly. The clitoris was considerably 
smaller and, later on, showed definite involution. 


DISCUSSION 


The case mentioned above seems to be 
interesting for several reasons which we propose 
to discuss under the following headings: 


The Age Incidence of Interstitial Cell Tumours 

Increasing numbers of masculinizing ovarian 
tumours have been reported. Some of them are 
listed in Tables I and II. They comprise only 
hormonally tested cases of interstitial cell 
tumours. The age incidence of the interstitial 
cell tumour has varied from 15-86 years. This 
material we divided into two groups of patients: 
younger and older. In the first group (see Table 
I) 5 cases occurred during the period of 
menstrual activity, and 1 tumour has occurred 
in adolescence. The youngest reported patient 
had a tumour which was classified as luteoma 
(Twombly, 1946). 

In the second group 15 cases occurred in 
menopausal or post-menopausal women. The 
ages ranged between 46-86 years, average 54 
(Table I}). There is no doubt that interstitial 
cell tumour tends to occur during the climacteric 
period. This is related to the anterior pituitary 
hyperactivity usually found in _ the _post- 
menopausal patient. The average of age of the 
whole listed cases (Tables I and II) is about 47 
years. By contrast the other group of virilizing 
ovarian tumours such as arrhenoblastoma, tends 
to arise in the early phase of reproductive life. 
According to Iverson (1947) the age incidence of 
arrhenoblastoma ranges from 15-66 years and 
the average age is approximately 31 years. 


Do Hormonal Studies Provide Satisfactory 
Diagnostic Tests for Ovarian Masculinizing 
Tumours ? 


We believe that the wider use of endocrine 
assays in cases of androgenic manifestation 
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TABLE I 


Six Reported Cases of Interstitial Cell Tumour Occurring During the Period of Menstrual Activity or in 
Adolescents, Hormonally Tested 





17-Ketogenic Steroid 


Age Values mg./24 hours 











Reference of the Pan ne 
Patient — Pre- Post- 
operatively operatively 
1 Epstein, Levinson and Kupperman (1957) i“ 35 Adrenal rest tumour 31-2 4-4 
2 Searle, Haines and Baker (1948) .. na ae 33 Adrenal like tumour 15-8 12-8 
23 
3 Kepler, Dockerty and Priestley (1944) .. oe 16 Lipoid-cell tumour 54-6 2-6 
4 Engel, Dorfman and Abarbanel (1953) .. ne 21 Luteoma 75 ? 
5 Twombly (1946) .. ai ~~ ‘ea e 15 Luteoma 22:5 4-4 
6 Langley (1954) bd a vr HS i 18 Hilus cell tumour Increased Decreased 
TABLE Il 


Fifteen Reported Cases of Interstitial Cell Tumours Occurring in Menopausal or Post-menopausal Women 
Hormonally Tested 


17-Ketogenic Steroid 


























Age — Values mg./24 hours 
Reference of the Deslenstien 
Patient 8 Pre- Post- 
operatively operatively 
1 Douglas (1947) ‘a ou me es 48 Adrenal cortical tumour 11-6 3-4 
2 Mortell (1949) PF A oe a 46 Adrenal tumour 8 3 a 
3 Winsauer and Manning (1949) a - 65 Adrenal rest tumour 43 1-7 
4 Merrill (1959) no He - oe 49 Adrenal rest tumour 19-8 Normal 
5 Merrill (1959) ae aa ae ki 54 Hilus-cell tumour 14-4 9 
6 Sternberg (1949) a es ne ee 86 Hilus-cell tumour 9 ? 
7 Sternberg (1949) - fa ne sa 64 Hilus-cell tumour 7°5 ? 
8 Israel and Mutch (1957) .. a mee 54 Hilus-cell tumour 25 " Normal 
9 Jacobovitz (1958) .. i ie si 73 Hilus-cell tumour 7-2 ? 
10 Waugh et al. (1949) .. a a a 46 Leydig-cell tumour 22-8 10-5 ‘ 
11 Pedersen and Hamburger (1953) .. 5s 65 Leydig-cell tumour 21 : 5 - 4-6 = 
12 Lees and Paine (1958) oa ea és 47 Leydig-cell tumour $°2 - 3-0 : 
13 Sachs and Spiro (1951) a a ee 47 Leydig-cell tumour 8-7 Exitus ' 
14 Merivale and Forman (1951) i jy 62 Masculino-ovoblastoma 31-2 2-4 
5-6 
1S Pedersen (1947) ws 7 a a 50 Androblastoma 17 pte _8-6 Pe 
16 Present case (1960) .. me e ee 56 Interstitial cell tumour 16-5 3-7 
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facilitates an early detection of interstitial cell 
tumour. Several types of endocrinological 
investigation have been described: 


(1) The chromatographic separation and identi- 
fication of 17-ketosteroids. 


(2) The cortisteroid inhibition test. 

(3) The chorionic gonadotrophin stimulation 
test. 

(4) The A.C.T.H. stimulation test. 


In 1953 Pedersen and Hamburger recorded a 
case classified by them as a case of Leydig cell 
tumour of the ovary in which a detailed study 
of chromatographic separation and _identifi- 
cation of the various 17-ketosteroids was made. 
They noticed a marked excess of alfa 17- 
ketosteroids, such as androsterone, but no 
substantial increase in beta 17-ketosteroids such 
as dehydroisoandrosterone. 

In a similar case Sachs and Spiro (1951) 
reported that the total 17-ketosteroids figure 
was normal, but beta fraction was noted to be 
increased. They draw the conclusion that 
adrenal hyperplasia or tumours are characterized 
by an increase of beta fraction (dehydroiso- 
androsterone), while interstitial cell tumours of 
the ovary are characterized by an increase of 
alfa fraction (androsterone aetiocholanolone). 
This distinction enables us to differentiate 
virilism of adrenal origin. The chromatographic 
separation of 17-ketosteroids is we believe the 
best indication of the source of the disturbance. 

In cases of arrhenoblastoma the 17-keto- 
steroids level is sometimes within the normal 
range. However, by the use of the method of 
chromatographic separation, a definitive excess 
of androsterone and aetiocholanolone can be 
seen (Gilbert-Dreyfus ef al., 1957; Personen 
and Mikkonen, 1958). 

Another way to differentiate adrenal cortical 
hyperplasia from ovarian tumour is by the 
administration of corticosteroid. The 17-keto- 
steroids response to corticosteroid adminis- 
tration in cases of virilizing ovarian tumour has 
been studied by Epstein ef al. (1957), Cohen er 
al. (1958), and Merrill (1959). 

In our case the 17-ketosteroids excretion was 
raised to 16-8 mg./24 hours and after oral 
administration of hydrocortisone no significant 
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depression of the level of 17-ketosteroid was 
noted. Persistent elevation of 17-ketosteroid, 
despite corticoid therapy, excluded any possi-; 
bility of adrenal hyperplasia as a source of 
virilism. It is necessary to indicate that, in the 
presence of a virilizing ovarian tumour with 
normal 17-ketosteroid excretion, the “‘cortisone 
test’’ would be of little diagnostic value (Cohen 
et al., 1958). Tables I and II show that, among 
21 cases of interstitial cell tumours in 6 patients, ' 
the 17-ketosteroid excretion was within normal, 
limits. 

Failure of corticoid therapy enables us to 
reject the possibility of adrenal hyperplasia and 
implies that either an adrenocortical or an 
Ovarian tumour is present. Then comes the 
question of the localization of this tumour. This 
can be answered pre-operatively only with the 
help of the chorionic gonadotrophin stimulation 
test. Our case points to such a possibility. After 
chorionic gonadotrophic stimulation, an in- 
crease in urinary 17-ketosteroid excretion from 
16-5 to 23-5 mg./24 hours was observed. The’ 
17-ketosteroid response to chorionic gonado- 
trophin administration in cases of interstitial 
cell tumour of the ovary has not been previously! 
reported. The functional gonadotrophin test is 
based on the experimental researches of Stern- 
berg et al. (1953), who produced hyperplasia of 
hilar cells associated with an increase in urinary 
17-ketosteroid excretion after the administration 
of large doses of chorionic gonadotrophin. 
Other experimental researches have shown that ! 
certain malignant neoplasms are not completely 
autonomous and that the rate of growth can be 
accelerated or inhibited by altering the endo- 
crinologic environment (Gardner, 1958; Huseby, 
1958). It seems to be possible that ICSH might 
exert a direct stimulating effect on at least 
some of the ovarian tumours (Huseby, 1958). 
Probably the chorionic gonadotrophin activation 
of an interstitial cell tumour results in an 
increased androgen secretion. It should be 
emphasized, that if a masculinizing ovarian ' 
tumour is highly malignant, it is generally 
independent of control by chorionic gonado- 
trophin and, in such a case, the chorionic 
gonadotrophin stimulation test would be of 
little diagnostic value. Fortunately, in our 
patient the tumour was not highly malignant. 
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Several observations support the view that 
chorionic gonadotrophin induces testosterone 
production in the ovaries of only the younger 
age group of patients (Plate, 1957). This is 
important in regard to post-menopausal women 
with a masculinization syndrome. Normally the 
ovaries of older women are inactive. The 
increase of 17-ketosteroids excretion after 
stimulation by an injection of chorionic gonado- 
trophin hormone in such cases is very significant 
and has a considerable value in determining the 
aetiology of virilization. In such a case we 
should have in mind a suspicion of an ovarian 
tumour. The post-operative measurement of 
response to chorionic gonadotrophin did not 
show any increase of 17-ketosteroids excretion. 
It suggests that the interstitial cells of the 
ovarian tumour were the source of androgens. 

There are only a few cases where the A.C.T.H. 
stimulation test might be useful in the clinical 
diagnosis of ovarian tumours. We have in mind 
a true adrenal rest tumour of the ovary, which 
occurs extremely rarely. In an investigation of all 
the so-called “‘adrenal-like” tumours described 
in the medical literature, Merrill’s case (1959, 
Case No. 2) alone indicated excessive adrenal 
androgenicity after A.C.T.H. stimulation, which 
disappeared following removal of the ovarian 
tumour. This phenomenon suggests the true 
adrenal nature of Merrill’s neoplasm. 


Some Remarks with Reference to Histogenesis 

Microscopic studies of our case revealed 
structures resembling typical “‘hilus cell tumour” 
and in the other parts of the tumour structures 
resembling ‘‘adrenal-like tumour” (Fig. 7) and 
also “Leydig cell tumour” (Figs. 5b and 6a). 
On the other hand, in some parts of the tumour 
a transition between the above-mentioned 
groups of cells and the spindle cells of ovarian 
stroma has been noted (Fig. 7). Similar observa- 
tions were noted by Curtis (1946) and Lees and 
Paine (1958). 

These observations and our case support the 
view that interstitial cell tumours regardless of 
the direction of their differentiation (‘‘adrenal- 
like’ elements or Leydig type), arise from 
mesenchyme of the ovary. A rise of 17- 
ketosterone in response to chorionic gonado- 
trophin furnishes additional evidence that the 
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ovarian tumour described originated from the 
mesenchyme of the primordial gonad and has 
the ability to differentiate into hilus-sympathico- 
trophic, Leydig and adrenal-like cells. Probably 
long-lasting activity of the ICSH can influence 
the various type of cellular development. The 
data obtained from the experimental research 
of Stange et al. (1960) show that an increased 
stimulation of the ovary in rabbits causes the 
development of adrenal-like structures. 


Problem of Feminization in Cases of 
Interstitial Cell Tumours 

All tumours originating from these cells 
generally have a masculinizing effect and the 
majority of authors think that these cells 
probably secrete androgens. But there is also 
evidence in favour of the feminizing potential- 
ities of interstitial cells. Experimental research 
points out that an interstitial tumour produces 
androgenic effects in the host and occasionally 
oestrogenic effects (Gardner, 1958). A survey of 
the literature shows that up to now two cases 
may be considered as real feminizing ovarian 
interstitioma. Laskowski and Wagner (1952) 
were the first who described such a case. This 
case classified as “‘Lipidic ovarian interstitioma”’ 
concerns a girl of 4 years of age with symptoms 
of precocious puberty, such as full development 
of the breast, the appearance of pubic hair, 
pubertal development of external genitalia, 
hypertrophy of the uterus and menstruation. 
The second case of feminizing interstitial cell 
tumour of the ovary was described by Plate 
(1957) in a 23-years old woman with metror- 
rhagia associated with a hyperplastic endo- 
metrium. Before surgical intervention, the 
urinary excretion of oestrogens was increased 
and, after removal of the tumour, the oestrogen 
excretion decreased. Those cases offer evidence 
that interstitial cell tumours may secrete 
oestrogens in special cases which up to now are 
not completely explained. 

The first record of a study of the nuclear sex 
chromatin distribution was done by Lees and 
Paine (1958) in a case classified by them as a 
case of lipoid masculinizing tumour of the 
ovary. In our case we found typical sex 
chromatin in various areas of the tumour 
(Fig. 6b). We would like to emphasize that, 
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despite the direction of differentiation, sex 
chromatin was visible in adrenal-like cells, in 
cells of the Leydig type as well as in hilar cells. 


SUMMARY 


The authors present a case of a small virilizing 
ovarian tumour detected pre-operatively only 
with the help of endocrinological tests. Pelvic 
examination performed several times did not 
point to any tumout in the adnexa. The patient 
was a 56-years old woman and presented 
extremely masculine features, hirsutism and 
hypertrophy of the clitoris. The 17-keto- 
steroids were elevated to 16-8 mg./24 hours 
and, after the administration of hydrocortisone, 
no significant fall was noted. After chorionic 
gonadotrophin stimulation an increase in 
urinary 17-ketosteroids excretion from 16-5 to 
23-5 mg. was observed. The absence of radio- 
logic evidence of adrenal tumour simplified the 
choice of exploratory laparotomy, which re- 
vealed the tumour of the right ovary, measuring 
2+2-5 cm. After the removal of the tumour the 
17-ketosteroids decreased to subnormal values 
(5-4-5-8 mg.) and the repetition of chorionic 
gonadotrophin test indicated no change in the 
level of 17-ketosteroids. The histological 
diagnosis of interstitial cell tumour was made. 
Microscopic studies of this tumour revealed 
structures resembling typical hilus cell tumour, 
and, in the other parts of the tumour, structures 
resembling “‘adrenal-like” and also Leydig cells. 
A transition between the above-mentioned 
groups of cells and the spindle cells of the 
ovarian stroma was observed. Those observations 
support the view that interstitial cell tumours, 
despite the direction of their differentiation, 
arise from the androgenic mesenchyme of the 
ovary. 
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THE ESTIMATION OF CHORIONIC GONADOTROPHIN 


IN 


PLACENTAL TISSUE AND URINE AS A MEANS OF EARLY 


DETECTION OF 


BY 


INVASIVE MOLE AND CHORION CARCINOMA 


R. M. ALLISON, M.D. 
Huddersfield Royal Infirmary 


IN order to facilitate the early diagnosis of 
chorion carcinoma a two-fold investigation was 
undertaken. Firstly it was decided to estimate 
the chorionic gonadotrophin (CG) content of 
placental tissue with a view to finding out 
whether such an estimation would be helpful in 
the clinical diagnosis of abnormal proliferative 
growth in the placenta. For this purpose normal 
placenta from therapeutic abortions, curetted 
placenta after incomplete abortion and the 
abnormal tissue from two cases of chorion 
carcinoma and one of invasive mole were used. 
Secondly, an evaluation was made of the com- 
bined use of clinical history, urinary CG, tissue 
CG and histological examination in the diagnosis 
and treatment of the above three cases of 
abnormally proliferating chorion. 


METHODS AND MATERIAL 


The estimation of the urinary CG was as 
described previously (Allison, 1956, 1960). 

The estimation of tissue CG was as follows: 
extracts were made by washing the tissue in 
normal saline, blotting on absorbent paper to 
dryness, weighing a portion (usually 1-2 g. in 
quantity) and grinding in sterile water in a 
Griffiths’ tube. The mixture was centrifuged 
and the supernatant fluid injected into toads in 
varying dilutions, the end point being the highest 
dilution which caused the toads to shed sperm. 
A calculation was made of CG content in i.u. 
by comparison with standard CG obtained 
from the Department of Biological Standards 


2 Pl. 


at the National Institute for Medical Research, 
London. 

During the period of investigation placenta 
from 7 therapeutic abortions was received and 
estimations of tissue CG from all are included 
in Table I. Curettings from 179 incomplete 
abortions were received and it was necessary 
to devise a method of selection of hormonally 
active material from these. Estimations of tissue 
CG were made in all cases even though it was 
realized that some would be hormonally 
inactive. All gestations of periods greater than 
13 weeks were rejected, as Smith, Albert and 
Randall (1951) found that peak production of 
CG could be expected before this time. Those 
cases where an estimation of urinary CG was 
negative between the Sth to the 12th day after 
operation were also rejected. A_ histological 
examination was made on the material from all 
the cases and a further rejection effected unless 
there was a preponderance of placental tissue. 
In this way only 11 specimens were regarded 
as suitable for assessment of levels of tissue 
CG (Table I). 

Material was obtained from 3 patients with 
abnormal gestation: 


Case I—aged 26 years, died of chorion 
carcinoma, secondary deposits being obtained 
from the lungs at post-mortem 30 hours after 
death. 


Case 2—aged 18 years, developed chorion 
carcinoma following a hydatidiform mole. The 
tissues examined were: 
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TABLE | 
The Chorionic Gonadotrophin Content of Placental Tissue 
Probable Period International ak of 
Type of Case No. of Gestation Type of Tissue Units of CG - 
( k . Urinary CG 
weeks) aad and Results 
Therapeutic abortion .. l 9-10 Placenta 10 9+ 12 
2 7- 8 15 10+ 15 
3 6.7 420 7 
4 11 445 9+ 10- 
5 11 80 7+ 10-— 
6 13 35 7- 
7 17 40 12- 
Curettage for 8 6- 7 Curettings 300 5+ 13- 
incomplete abortion _———— ——— ——__—____—_—_ 
9 6— 7 670 7+ 10- 
10 8-9 30 9+ 13-— 
il 8-9 55 7+ 8— 
12 11-12 30 7+ 9— 
13 11 20 6+ ll-— 
14 7 270 6+ 9- 
15 11-12 145 7+ 1l- 
16 8 800 6+ 9- 
17 7 40 8+ 10— 
18 7- 8 55 6+ 8-— 
(a) Aborted simple mole tissue; RESULTS 


{b) Tissue obtained by curettage of the uterus 
six weeks after abortion; and 
(c) Tissue from the uterus after hysterectomy 
some four weeks later. 
Case 3—aged 24 years, had an invasive mole, 
the tissue being obtained from the uterus after 
hysterectomy (Table II). 


Comparison of the Amount of Tissue CG in 
Normal and Abnormal Placental Tissue 


In the 7 cases of therapeutic abortion the 
tissue CG titre ranged from 10-445 i.u. per g. 
and in incomplete abortions from 20-800 i.u. 
per g., the average CG content being 149 and 
192 iu. per g. respectively. In the abnormal, 
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TABLE II 


The Chorionic Gonadotrophin Content of Abnormal Placental Tissue in Two Cases of Chorion Carcinoma and 
One of Invasive Mole 
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Type of Case No. Type of Tissue and Site Units of CG 
per g. 
Chorion carcinoma .. na - | Secondary tumour in the lung 35 
Chorion carcinoma .. ‘a F 2 (a) Hydatidiform mole 130 
(6) Curettings from uterus 40 
(c) Chorion carcinoma from uterus 30 
Invasive mole .. Py - er 3 Mole from uterus after hysterectomy 270 
placental tissue (Table II) the titre was 30-270 EP ear aaron) 
i.u. per g. (average 101 iu. per g.). The titre in Ts cow “conta 
the curetted tissue from Case 2 was 40 i.u. of 32,0001 [=r 
CG per g. The range of CG content in the normal 16,000 
and abnormal placental tissue was so great that so0, 
a statistical comparison of the groups was not «™» ad 
possible. a 
LITRE 20004 
Comparison of Urinary CG of Abnormal Cases 1000, 
The relevant history and clinical details of the 5004 
3 patients investigated are given in Tables III, ° 
IV, and V. The diagnosis of Case 1 was made A ee eet Poe 
before the present investigations were begun, GraPH 2 


but the quantitative estimations of urinary CG Titre of urinary CG in Case 2, before and after 
(Graph 1) are used for comparison with those hysterectomy for chorion carcinoma without metastases. 
of the other two cases (Graphs 2 and 3). 


Case 1. The amount of CG in the urine ranged [seonrin or) fsxcone (wocete) [Tne rarer) 
from 0 to 160,000 i.u. per litre. In Graph 1 the Os bee ch a a 
variation of the titre from week to week 2000)" | 
following hysterectomy until death 13 months  “"" 
later is recorded. It will be seen that with each == 
course of deep X-ray therapy the test became 1000 





0 ' 2 "7 4 % 6 ? 8 MONTHS 
GRAPH 3 


Titre of urinary CG in Case 3, before and after 
hysterectomy for an invasive mole. 








ws ' , , 

wrsvemacTane beara negative. These negative phases lasted approxi- 
GraPH | mately one week and were followed by a rise 

Titre of urinary CG in Case 1, after hysterectomy for 1 Urinary CG. The general trend was for the titre 
chorion carcinoma with metastases. to increase, until, 9 months after hysterectomy, 








Summary of Clinical and Laboratory Findings in Case 1 
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TasBLe III 



































- ——————— —_ —— —E — -_ = } 
Period _ ; iat a PELL PLN SS a eS 
Duration a 2 weeks — a a ee Se 
Clinical features Hysterectomy for perforation of the Patient received two courses of deep 
uterus; metastatic deposits already in X-ray therapy; death occurred in the 
maar the chest. cae _____13th post-operative month. —__ | 
Macroscopical appearances A rounded haemorrhagic tumour 2-5 Lungs contained multiple rounded red | 
cm. in diameter at the fundus of the tumours measuring 2 mm. to 3 cm. in } 
uterus; peritoneal surface perforated diameter; pneumonic consolidation 
i ee ___also present. } 
Microscopy Tumour consisted of syncytial cells, Appearance that of the primary | 
large cells with clear nuclei and ample tumour 
cytoplasm, spindle cells and small cells 
with oval nuclei of the Langhans type. 
a rs _No chorionic villi in several sections. f 
Urinary CG in i.u. per litre 160,000 0—40,000 ' 
Negative results obtained after deep 
_—— ___X-ray therapy. ae 
Tissue CG in i.u. per g. 36 
TABLE IV 
Summary of Clinical and Laboratory Findings in Case 2 
Petos =—Ssisaa 1 = Dattces 5 : ae a 
Duration lday  _—si6 weeks _14 weeks _ ___1 week 23 years 
Clinical Aborted a hyda- Curettage forcon- Curettagerepeated Hysterectomy. Patient well 2} 
features tidiform mole. tinued uterine for continued years later. 
, __bkeeding. bleeding __ 
Macroscopical Necroticmasscon- Curettings bulky Necrotic tissue. 3 tumours measur- 
appearances’ taining solid areas and vesicles pre- ing 2-0, 0-5 and } 
and chorionic ves- sent. 0-2 cm. in dia- 
icles. meter in uterine 
ee — wT _— wall (Fig. 2). 
Microscopy Moderate tropho- Ghost and active Decidualsecretory Tumours similar 
blastic prolifera- villi. Necrotic sec- endometrium. No in appearance and 
tion. Villi avas- retory endo- villi present but a consisting of ac- 
cular and covered metrium. Multi- single group of tive chorionic villi 
by single layer of nuclear cells (syn- large cells with showing prolifera- 
cuboidal cells. A  cytial in type) and deeply staining tion of both layers 
few syncytial buds groups of small nuclei and ir- of trophoblast. 
present. cells (Langhans in regular outline. Myometrium _in- 
type). Appearance filtrated by round 
that of an actively cells and multi- 
growing mole with nuclear cells. Many 
possible malignant areas of haemor- 
changes. rhage and necrosis 
(ee en present. 
Urinary CG in 40,000 2,000—8 ,000 4,000 0 after second 
i.u. per litre post-operative 
=? = —— ee _week. 
Tissue CG in 
iu. per g. 130 40 35 | 
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Uterus removed at operation from Case 1, opened and viewed from the 
front. At the fundus is a large haemorrhagic and necrotic mass which had 
perforated the peritoneal coat. Cervix normal. Natural size. 
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TABLE V 


Summary of Clinical and Laboratory Findings in Case 3 





























Period 1 2 3 4 5 6 
Duration 2 days 4 weeks 8 weeks 8 weeks 2 weeks 24 years 
Clinical Hydatidiform Curettage for Continued vagi- Curettage for | Hysterectomy. Patient a- 
features mole evacuated continued vagi- nal bleeding. vaginal bleeding live and 
and uterus cur- nal bleeding. well. 
etted. 
Macro- Moderately Bulky curettings Uterusenlarged, 
scopical bulky curettings cavity normal. 
appear- Haemorrhagic 
ances tumour in the 
fundus measur- 
ing 3-0 by 2-5 
by 3-5 cm. No 
vesicles (Fig. 3) 
Micro- Avascular vesi- Decidua and Ghost villi pre- Villi with exten- 
scopy cles covered by necrotic tissue. sent. Myomet- sive tropho- 
one or more No villi seen. rial tissue in- blastic prolifer- 
layers of fiat- vaded by large ation. Myo- 
tened or cuboid- cells with clear metrium _infil- 
al cells. Tropho- outlines and trated by large 
blastic budding ample cyto- cells with clear 
present plasm. outline and am- 
ple cytoplasm. 
Nuclei deeply 
staining. 
Urinary Hogben test 1,600—2,000 1,600-2,000 0 
CG in i.u. positive 
per litre 
Tissue CG 
in i.u. per 
260 


g. 








it had regained the immediate post-operative 
level. During the last 2 weeks of the patient’s life 
the titre remained just over 32,000 units so 
that it was unexpected to find that post-mortem 
urine contained over 160,000 units. 

Case 2. After abortion of a hydatidiform mole 
the level of urinary CG fell to 2,000 i.u. (Graph 
2) but 4 weeks later it had risen to 6,000 units. 
Following 2 curettages the level was still 
4,000 i.u. and histological examination of tissue 
curetted from the uterus did not permit a firm 
diagnosis of chorion carcinoma to be made 
(Table IV, period 3). As the level of CG was 
maintained, hysterectomy was performed and 


a chorion carcinoma was found in the uterine 
muscle, together with villi (Table IV, period 5). 

Case 3. This patient was curetted 3 times 
following the abortion of a hydatidiform mole. 
At the 3rd curettage, six and a half months after 
the initial abortion, the urinary level of CG was 
2,000 i.u. per litre (Graph 3), and it remained 
at 1,600 units for 2 weeks thereafter. 

Tissue obtained by curettage had been found 
to contain muscle, ghost villi and a few large 
chorionic cells with clear outlines and ample 
cytoplasm. Hysterectomy was advised and per- 
formed. There was a haemorrhagic tumour at 
the uterine fundus. Microscopically this con- 
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tained chorionic villi and was diagnosed as an 
invasive mole. 

In Cases 2 and 3 all trace of urinary chorionic 
gonadotrophin disappeared after hysterectomy 
and it has not reappeared since (2} years later) 
as demonstrated by monthly estimations. 


Comparison of the Histological Appearances 
of the Tumours 

The primary and secondary tumours in Case | 
consisted of syncytial cells, spindle cells, cells 
of the Langhans type and large cells with clear 
nuclei and ample cytoplasm (Table IID, that 
is, the appearance was typical of chorion 
carcinoma. 

The hydatidiform moles in Cases 2 and 3 
were similar in appearance and both showed 
trophoblastic budding. The curetted tissue in 
these cases was dissimilar in that in Case 2 it 
was active and proliferative but in Case 3, 
apart from a few large cells with clear outline 
and ample cytoplasm, the tissue was so necrotic 
that it gave little help in making a diagnosis, 
although it was possible to discern ghost villi. 
The tumour tissue in Cases 2 and 3, while 
associated with extensive necrosis and haemor- 
rhage as in Case 1, contained active chorionic 
villi showing trophoblastic proliferation (Tables 
IV and V). The final conclusion reached was 
that in Case 2 a chorion carcinoma was present 
and in Case 3 an invasive mole. 


DISCUSSION 

Tissue Chorionic Gonadotrophin 

It is remarkable that the amount of CG found 
in the placental tissue of patients who had under- 
gone a therapeutic abortion was lower than in 
tissue from those who had had incomplete 
abortion (10-445 and 20-800 iu. per g. 
respectively). It was expected that the former 
would have been more active hormonally than 
the latter, contact with the maternal circulation 
being complete. Further, it was expected that 
the CG present in the uterine tissue in the 
curetted cases would be less than in foetal 
tissue expelled without curettage, because the 
former tissue might have been diluted by other 
constituents such as muscle. Apparently this 
was not the case. In the present investigations, 
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the level of tissue CG was less in the abnormally 
proliferative placental tissue than it was in 
normal placenta from therapeutic abortions or 
in curettaged tissue from incomplete abortions 
(30-270, 10-445 and 20-800 i.u. per g. respec- 
tively). The low titres in the abnormal tissue 
may be explained by the amount of necrosis and 
de-differentiation present. Metastatic chorion 
carcinoma can be hormonally inert even when 
large amounts of tissue are tested (Allison, 
1956). Thus, estimation of tissue CG by itself 
does not seem likely to be a good diagnostic 
criterion of abnormal proliferation, but it 
might be useful in conjunction with other 
criteria. 


Urinary Chorionic Gonadotrophin 

It was shown (Allison, 1956) in 9 patients out 
of 12 who had had a hydatidiform mole that 
the urinary CG became undetectable after the 
12th day following abortion. Thus, whenever 
the urinary CG fails to fall after abortion or 
curettage, the question of abnormal tropho- 
blastic proliferation has to be considered. In 
Case 1, where metastases of chorion carcinoma 
were known to be present shortly after hyster- 
ectomy, a fall in urinary CG occurred on 2 
occasions after high dosage deep X-ray therapy 
(Graph 1) but nevertheless there was a rising 
titre until death 13 months after operation. In 
Case 2, the urinary CG level at the time of 
abortion of the hydatidiform mole was unusually 
high (40,000 units) and there was a rapid fall 
during the following 2 weeks. However, further 
estimations during the period 4-6} weeks after 
abortion showed that a high level-of CG in the 
urine was being maintained, in spite of curettage 
on 2 occasions. For these reasons, even in the 
absence of continued bleeding or histological 
examination of the uterus, hysterectomy was 
advised and a chorion carcinoma was found in 
the operation specimen (Fig. 2). In Case 3, 
following the abortion of a hydatidiform mole, 
a curettage was performed, but bleeding con- 
tinued for 6 months. Curettage was done on 2 
further occasions, the last 6 months after 


abortion (Graph 3) when urinary CG estimations 
were instituted. The level fell from 2,000 to 
1,600 units during the following fortnight, at 
which time hysterectomy was advised. An 
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invasive mole was present in the operation 
specimen (Fig. 3). In Case 2, the short history 
combined with a high level of urinary CG were 
the two important diagnostic points. In Case 3 
there was a long history of uterine bleeding in 
spite of curettage, and the urinary CG level was 
found to be high as late as 6 months after 
abortion. Microscopical examination of the 
curettings revealed ghost villi together with a 
few suspicious cells. These findings taken 
together pointed to a diagnosis of abnormal 
placental proliferation. 


Microscopical Examination of the Uterine 
Tissues 

It is generally agreed that the histological 
differentiation between an invasive mole and a 
chorion carcinoma can be extremely difficult 
or even impossible. The presence of chorionic 
villi in Case 2 presented some difficulty in 
correct classification. This patient would have 
been considered by some pathologists to have 
had an invasive mole. The presence of villi, 
however, does not necessarily indicate that the 
tumour was of the non-metastatic type. The 
villous pattern is usually soon blotted out but 
traces of it may persist in some chorion carci- 
nomas (Novak and Novak, 1952). In the 
present work, although attention was paid to 
the histological appearances both of the mole 
and the tumours, this was not allowed to in- 
fluence the diagnosis by other means of the 
presence of abnormal placental tissue. Indeed, 
at the time the diagnosis had to be made 
classification was academic, as the immediate 
treatment of both conditions was considered 
to be hysterectomy. In retrospect Case 2 is 
regarded as having had a chorion carcinoma, 
not only because trophoblastic proliferation 
in the mole was rife, but also because of the 
high maintained titre of CG in the urine. Case 3 
is considered not to have had a chorion car- 
cinoma because of the long history and the low 
level of urinary CG. 

From these investigations it seems possible 
to conclude that, with an adequate history, a 
reasonable amount of clinical information, 
healthy test animals and a series of urine 
specimens so that the level and maintenance 
of CG can be ascertained, the diagnosis of the 


presence of abnormal proliferative placental 
tissue can be made with reasonable certainty. 
If tissue is also available for histological 
examination and assay of CG content, these 
additional procedures may yield information 
which can make the diagnosis more certain. 


SUMMARY 


The levels of chorionic gonadotrophin in the 
placental tissue of 7 therapeutic abortions, 11 
incomplete abortions and 3 abnormal placental 
proliferations were estimated. The levels in the 
placental tissue from the therapeutic abortions 
were lower on the average than those from 
incomplete abortions, but the range was great 
in both series (10-445 and 20-800 i.u. per g. 
respectively). The levels in the abnormal 
proliferative placenta were lower still (30-270 
i.u.). Although the levels were variable, lower 
titres were more often associated with malig- 
nancy than higher ones. This fact, in conjunction 
with other diagnostic criteria, might prove to 
be helpful in the diagnosis of abnormal placental 
proliferation. 

The level of urinary CG in one patient with 
an early chorion carcinoma and one with an 
invasive mole was compared with that of a 
patient with metastatic chorion carcinoma. 
There was no correlation between the stage of 
the disease and the level of the urinary CG but 
there was a gradually rising titre in the late case. 

In two patients who had had a hydatidiform 
mole urinary CG was estimated subsequently 
at varying intervals. In one case hysterectomy 
was advised on the grounds of the maintained 
high urinary CG and a chorion carcinoma was 
found in the uterus. In the other case, a long 
history of continued bleeding in spite of curet- 
tage, together with a moderately high level of 
urinary CG, determined the need for hyster- 
ectomy. An invasive mole was present in the 
uterus. 
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AN OPERATION FOR STRESS INCONTINENCE 


P. H. LYON PLAyrair, F.R.C.S., M.R.C.O.G. 
AND 


JOHN GiBsON, M.R.C.O.G., D.C.H. 


Consultants to the Government Hospitals 
Bulawayo, Southern Rhodesia 


A GREAT deal has been written on the mechanism 
of this unpleasant condition. It is not our 
intention to re-open discussions on the cause, 
but merely to describe an operation which we 
have found to be effective in treating it. 

Prior to 1955, we had been using two different 
techniques, either the Aldridge pattern operation 
or a modification of Shaw’s sling using fascia 
from the patient’s thigh. The Shaw (1954) type 
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Shows the anterior vaginal wall dissection with the sling 
fixed in position with catgut sutures. 


operation had been modified in that, although 
the sling was placed in his manner, it was 
brought up on either side of the bladder neck, 
and fixed into the rectus fascia through a small 
Pfannenstiel incision. As a narrower sling is now 
in use, it is fixed further back as shown in the 
illustration (Fig. 1). 

Briefly, the disadvantages of both operations 
are the large incisions required in either 
abdomen or thigh, with the uncertainty of getting 
an adequate piece of fascia, particularly in the 
elderly. In 1955, we were able to obtain ox 
fascia strips 18 inches x4 inch; shortly after, 
these were replaced by strips of ribbon catgut 
18 inchesx}4 inch made by Davis & Geck, 
U.S.A. The operative procedure has been 
modified slightly, and that described has been 
in use for three years. The catgut is absorbed 
and has never been extruded as in the case of 
nylon or other materials. 


TECHNIQUE 


The anterior vaginal wall is dissected using an 
inverted T-incision, and the flaps reflected; at 
this point the weakness of the bladder neck can 
be demonstrated either with a bladder sound or 
De Pezzer catheter. Dissection is carried up 
both sides of the bladder neck into the retro- 
pubic space. The finger is usually adequate, but 
occasionally judicious use of the scissors may 
be required. Care must be taken to see that the 
bladder is pushed medially. 

The middle of the sling is now fixed so that 
its upper border is sewn on either side of the 
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Fic. 2 


The sling has been passed through the abdominal wall 
on both sides. 


upper end of the urethra, the posterior margin 
being fixed to either side of the lax bladder neck, 
using No. O atraumatic catgut sutures (Fig. 1). 

One end of the sling is now grasped in a 
10-inch forceps and passed up beside the bladder 
neck. When the tip of the forceps can be felt 
through the abdominal skin, the assistant makes 
3 stab incision on to it. The forceps are pushed 
through the incision, and the end of the sling 
grasped with Kocher’s forceps. The forceps are 
now withdrawn, and the sling passed on the 
other side in a similar way (Fig. 2). When both 
ends of the sling have been brought out, the 
long forceps are passed subcutaneously from 
one stab incision to the other, passing through 
the suprapubic pad of fat. The end of the sling 
is grasped and pulled back so that both ends 
are brought together, and may be tied (Fig. 3). 

It is advisable to insert a self-retaining catheter 
at this point before finally tying the sling. The 
question of the tension required is a vexed one, 
but seems not to be very important so long as the 
bladder neck is drawn up and forward. If the 
catheter is not inserted, but a bladder sound 
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passed, a well-marked ridge should be felt at 
the upper end of the urethra. The rest of the 
vaginal repair can now be completed. Two 
stitches will usually suffice for the suprapubic 
incisions. A vaginal pack is advisable. 


Post-OPERATIVE ROUTINE 

The catheter is left on continuous drainage 
for 48 hours. On the third morning the pack is 
removed, and the catheter clipped off, being 
released at hourly intervals. On the 4th day the 
interval is increased to 2 hours, and on the 
Sth day 3 hours. If the patient is comfortable 
at 3 hours, the catheter can be removed. It is 
advisable to check the bladder for residual 
urine for some days after. A urinary antiseptic 
should be given for 4 days, while the catheter 
is in situ. 


MATERIAL 


The results presented are for the first 30 
consecutive cases operated on between 1955 





Fic. 3 
The right hand end of the sling has been brought out 
through the left hand incision preparatory to tying them. 
The catheter having been inserted. 
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AN OPERATION FOR STRESS INCONTINENCE 


and 1959, the minimum time since operation 
being | year. Prior to operation all the patients 
complained of stress incontinence on coughing. 


SUMMARY OF THE GROUP OF PATIENTS 


Age varied from 28-69 years. 

Parity: 2 patients were nulliparae, the others 
having had from | to 7 children. 

The duration of their complaint was from 
6 months to 15 years. 


DEGREE OF PROLAPSE 


Using the customary three degrees of descent, 
we classified the patients: Nil, 5 cases; first 
cases; second degree, 14 cases; 
third degree, 2 cases. 


degree, 9 


PREVIOUS REPAIRS 


Ten patients had had previous vaginal 
operations for prolapse—two of them having 
had 3 operations each, and two others 2 opera- 
tions each, with stress incontinence persisting 
or recurring. 


OTHER OPERATIONS 


Six of the patients had had . abdominal 
hysterectomies, and 4 had had Gilliam suspen- 
sion. 

In pre-operative investigations we found | 
case of Bilharzia of the bladder and | renal 
calculus. 


OPERATIONS PERFORMED 


Originally, we only carried out the sling 
procedure on patients who had had previous 
operations for prolapse with recurring stress 
incontinence. After our experience on these 
cases, realizing that the sling procedure took 
very little additional time, we have been com- 
bining it with routine primary repairs on patients 
who complained of stress incontinence with 
prolapse. 

The cases may be summarized: sling only, 
10 cases; anterior repair and sling, 9 cases; 
Fothergill and sling, 11 cases. 
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Though not included in this series we have 
performed the sling in conjunction with vaginal 
hysterectomy. 

In practice the sling procedure 
completed in 15-20 minutes. 


can be 


OPERATIVE DIFFICULTIES 


On only one occasion has the bladder been 
perforated, this being one of the earlier cases. 
The damage was recognized, the sling withdrawn 
and replaced further out, with uneventful 
recovery. 

On two occasions there has been severe 
haemorrhage from the vesical plexus of veins. 
One of these continued to ooze, and necessitated 
draining the retropubic space; the patient 
subsequently gave a history of bleeding which 
affected other members of the family as well. 


POST-OPERATIVE DIFFICULTIES 


Few patients have trouble on passing w: ter 
after the catheter is removed, but some have 
difficulty in emptying the bladder, and in these 
cases it is advisable to continue with urinaly 
antiseptic or antibiotics until the residual urine 
is down to 2 ounces. We think the trouble arises 
because, when the patient strains to pass water, 
she contracts the rectus muscles and pulls the 
sling up. 

The other major difficulty arises in the older 
patients, who have had stress incontinence for 
many years; they have been emptying the 
bladder so many times each day, that it appears 
to shrink. In such cases, it may be advisable to 
leave the catheter in for longer, releasing it at 
3-hourly intervals to encourage the bladder 
to expand. 


RESULTS 
The patients were reviewed at 8 weeks after 
operation, and again in 1960, when they were 
between | and 5 years post-operation. 
At the 8-weeks check up the patients were 
placed in 3 groups as shown in the table below, 
the assessment of cure being determined by the 
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patient’s statement. The anatomical result 
appeared to us satisfactory in all cases, in- 
cluding the 2 apparent failures: 

Cured Improved No Better 
30 cases... 22 6 2 


In the long-term follow-up, only 18 of the 30 
patients could be contacted; classified in the 
same way, the results were: 


Cured Improved No Better 


18 cases ea 13 3 2 


Two of the 3 patients, who claim improvement 
only, are cases having had stress incontinence 
for over 10 years at the time of operation, and 
whose present difficulty we feel sure is related 
to diminished bladder capacity. The 2 complete 
failures were both cases of long standing, who 
had had previous repair operation; they were 
both among our earlier operations. 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 
SUMMARY 


The operation described gives satisfactory 
results in the treatment of stress incontinence. 
Its advantages are: 

(1) The sling is a manufactured article, and 
hence does not require extensive dissection of 
the patient’s tissues. 

(2) It is fixed in position under direct vision. 

(3) The anterior vaginal wall dissection used 
is known to all gynaecologists. 

(4) It is quick and simple to perform, and 
particularly suitable for use in combination 
with any form of vaginal repair or vaginal 
hysterectomy. 


We are grateful to the Federal Ministry of 
Health for permission to publish. 
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AN ABDOMINAL SLING OPERATION FOR THE REPAIR 
OF ENTEROCELE AND VAULT PROLAPSE 


Mostyn P. Emsrey, M.A., M.D., F.R.C.S., M.R.C.O.G. 
Nuffield Department of Obstetrics and Gynaecology, University of Oxford 


Tue first efforts to cure uterine prolapse by 
surgical means were directed to fixing the fundus 
from above by ventrofixation. Logical as this 
procedure may have seemed to an earlier 
generation of gynaecologists it did not prevent 
a recurrence of uterine and vaginal prolapse 
in many cases, and soon became obsolete. 

Early attempts at pelvic floor repair combined 
amputation of the prolapsed cervix with peri- 
neorrhaphy as practised by Donald (1908). 
Later Fothergill (1913) modified the operation 
by combining anterior colporrhaphy with the 
cervical amputation to allow suture of the 
parametric tissues and (with a better under- 
standing of the anatomy of prolapse) the 
present-day Manchester operation was evolved. 

The operation is not invariably successful, 
however, and there are many who maintain that 
an essential step in the repair of the grosser 
degrees of uterine prolapse is removal of the 
uterus as in the Mayo-Ward operation (Ward, 
1936). Nor is satisfaction universal with the 
latter operation. Certainly every gynaecologist 
of experience will have been distressed by the 
recurrence which occasionally follows a well- 
planned and seemingly carefully executed pelvic 
floor repair—with or without vaginal hyster- 
ectomy. 

The recurrence may take the form of a readily 
cured cystocele or rectocele or there may be 
further uterine prolapse; but most difficult to 
deal with is the recurrent enterocele or pouch 
of Douglas hernia, and it is with this particular 
problem that the present communication is 
concerned. The principles of cure of a hernia 
(viz., excision of the sac, closure of the neck and 
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support) so easy to formulate, are difficult to 
apply to the vaginal repair of a recurrent 
enterocele. Even if the peritoneal sac is com- 
pletely excised there may be difficulty about 
getting an adequate repair of the utero-sacral 
ligaments and supporting tissues. Failure to do 
so is all too frequent, while if further recurrence 
can be prevented it is usually at the expense of a 
considerably narrowed and shortened vagina. 
Dissatisfaction with the accepted methods of 
vaginal plastic repair has led surgeons from time 
to time to reconsider an abdominal approach 
in the more severe cases of uterine and vault 
prolapse and in recurrent cases. 

Operations to anchor the uterus or vaginal 
vault to the anterior abdominal wall with fascial 
strips or non-absorbable sutures have been 
described by several authors including Schubert 
(1914), Brady (1936) and, more recently, 
Arthure (1949). A fault of such operations is 
that a deep cavernous pouch of Douglas may 
be left quite unsupported, so encouraging 
enterocele formation. In the correction of pouch 
of Douglas hernia by the abdominal route 
obliteration of the cul-de-sac has mostly been 
by simple exclusion either by approximation of 
the utero-sacral ligaments or by the procedure 
described by Moschowitz (1912)—but unless 
the peritoneum of the pouch of Douglas is 
excised an intraperitoneal cyst may result. 

My personal experience of the vaginal repair 
of cases of secondary enterocele or vault 
prolapse has been disappointing. Some years 
ago, therefore, I turned attention to the 
feasibility of correction by an abdominal 
operation. 
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In early cases, having opened the abdomen 
and carefully explored the parts, attempts were 
made to “‘ventrosuspend” the uterus or vaginal 
vault by means of the round ligaments or, more 
commonly, using strips of external oblique 
aponeurosis, while at the same time obliteration 
of the pouch of Douglas was attempted by 
approximation of the utero-sacral ligaments. 
These measures were attended by a varying 
degree of success. What is more important, early 
experience served to illustrate the problems 
involved, pinpointed the deficiencies of the 
techniques adopted and showed how they might 
be overcome. 

While the local conditions varied it was found 
that, frequently, the enterocele took the form of 
a iocalized sacculation of the upper posterior 
vaginal wall bulging into the posterior fornix 
at a point of especial weakness (emphasized by 
Gwillim, 1949) above the level of approximation 
of the rectal and vaginal fasciae. Though 
obliteration of this localized sac and support 
of the vaginal vault was not difficult, a remaining 
weakness usually was the depth and capacious- 
ness of the pouch of Douglas. This was 
exaggerated by ventrosuspension of the vault, 
made utero-sacral ligament approximation diffi- 
cult and invited a recurrent herniation of the 
unsupported upper posterior vaginal wall.* It 
was evident too in these cases that the utero- 
sacral ligaments are apt to be very attenuated 
structures indeed in the elderly patient most in 
need of their support. 

It seemed that the main requirements for 
success in the cure of vault prolapse and pouch 
of Douglas hernia were (1) reconstitution of the 
utero-sacral ligaments to support the vaginal 
vault in its accustomed position, and (2) an 
effective means of obliteration of the pouch 
of Douglas. The operation to be described was 
developed around these principles. 





* The great variability in the depth of the pouch of 
Douglas is a matter of common observation. This may 
sometimes be explained on embryological grounds 
(Read, 1949), the deep cul-de-sac representing a pre- 
formed hernial sac. In other cases a “pulsion” sac may 
be due to increased intra-abdominal pressure while, 
clearly, “traction” enteroceles result from uterine and 
vaginal prolapse. 
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OPERATION 


(1) A strip of fascia lata, measuring approxi- 
mately 6 inches x 4 inch, is obtained from the 
thigh with a fasciatome or through a long 
incision. It is transfixed at its middle with a 
thread suture left long. 

(2) The abdomen is opened by a sub- 
umbilical incision, intestine is displaced upwards 
and packed away and the local anatomical 
details—the size of the enterocele or vault 
prolapse and the depth of the pouch of Douglas 
—carefully noted. 

(3) The uterus, if still present, may be removed 
together with the appendages to facilitate the 
subsequent steps of operation and the vagina 
left open. 

(4) Otherwise, after incising the peritoneum 
transversely and pushing down the bladder, the 
vaginal vault is identified and opened. 

(5) The peritoneum is separated from the 
back of the vaginal vault and, having com- 
menced the dissection, strips down easily to 
open up the recto-vaginal space. 

(6) The fascial strip previously obtained is 
now securely fixed at its midpoint by means of 
the thread suture to the posterior aspect of the 
vaginal vault. 

(7) Next, having identified the great vessels 
and ureters, a vertical incision of the posterior 
parietal peritoneum extending from the promon- 
tory of the sacrum downwards for 2} inches is 
made. Two thread sutures then transfix the 
anterior longitudinal ligament transversely at the 
level of the second sacral vertebrae, taking a firm 
bite. The ends of the sutures are left long. 

(8) Commencing through the pre-sacral peri- 
toneal incision the operator passes a large 
aneurysm needle extra-peritoneally around the 
right side of the pelvis, with due regard for the 
course of the ureter. Reaching the base of the 
broad ligament it passes between its two layers 
to emerge intraperitoneally at the vaginal vault. 
Engaging the right half of the fascial sling in the 
eye of the aneurysm needle the operator now 
withdraws it back retro-peritoneally to the 
sacrum (Fig. 1). 

(9) On the left side the procedure is repeated 
but here it is complicated by the presence of the 
pelvic colon and rectum, and the aneurysm 
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Fic. 1 


Abdominal repair of enterocele. Introducing the right 
half of the sling. 


needle has to negotiate the base of the meso- 
colon without damage to the colic vessels. It 
may sometimes be preferable to pass the left 
half of the sling in two stages—the fascial strip 
is first withdrawn through a small peritoneal 
incision on the lateral pelvic wall and subse- 
quently negotiates the remainder of its course 
behind the rectum. 

(10) The fascial strips are drawn back and 
crossed and securely anchored to the anterior 
longitudinal ligament by means of the sutures 
already in situ. In this way the vaginal vault is 
elevated as much as is necessary towards the 
sacrum and adequately supported. At the same 
time substantial artificial “‘utero-sacral”’ liga- 
ments are fashioned and the previously 
cavernous pouch of Douglas is much reduced 
in size, leaving only a small median recto- 
vaginal pouch. It is now a simple matter to 
complete the elevation and excision of this 
peritoneal sac. Final obliteration of the pouch 
of Douglas is secured by a series of interrupted 


sutures which approximates the sero-muscular 
coat of the rectum to the vaginal vault (the most 
lateral transfixing the “‘utero-sacral”’ ligaments) 
at the same time reforming the recto-vaginal 
septum to vault level. 


COMMENT 


In the last 4 years I have taken the opportunity 
of operating on 18 cases of post-operative or 
vault prolapse by the abdominal route. 

In 17 cases there had been one or more 
previous attempts at pelvic floor repair (com- 
bined with vaginal hysterectomy in 8 cases) and 
in 1 case the primary operation was a sub-total 
hysterectomy. Six of the primary operations were 
performed by myself. In 7 patients more than one 
attempt had been made to repair the enterocele 
by the vaginal route so that the total number of 
previous operations was 27. 

It would be unwise to draw conclusions as to 
the merits of vaginal hysterectomy with repair and 
the Manchester operation on the basis of these 
few cases. They represent a group of specially 
selected cases and several of the patients had 
first been operated on in other units. 

However, a recent review of vaginal hyster- 
ectomy in this Department showed a 6 per cent 
incidence of post-operative enterocele, and my 
personal experience is that an enterocele follows 
vaginal hysterectomy more often than it compli- 
cates the Manchester type operation. 

The results of the operation now described 
have so far been encouraging. Because its use 
has been restricted to the occasional post- 
operative enterocele, the number of cases is of 
course small, while in some the period of 
“follow-up” is as yet inadequate. 

Thus, of the total cases 7 have been reviewed 
for more than 3 years, 2 for more than 2 years, 
5 for 1 year, while in 4 the follow-up period is 
less than | year. 

Of the total cases, the first 6 were dealt with in 
the early phase of the work before evolution of 
the operation now described. Of these, 3 cases 
were unsatisfactory and re-developed entero- 
celes; one has since been operated on successfully 
while the other two are awaiting operation. Two 
other cases are not wholly satisfactory and have 
small high rectoceles but are symptom free. 
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In all the remaining 12 cases subjected to the 
operation described, a satisfactory result has 
been achieved with an anatomically and 
functionally effective repair of the enterocele 
and adequate support of the vaginal vault. One 
patient has a small symptomless rectocele present 
before operation, while in another case there are 
minor symptoms unrelated to utero-vaginal 
prolapse. 

It is felt that these results are sufficiently 
encouraging to justify the continued adoption 
of the abdominal operation as the procedure of 
choice in this difficult class of case. 


SUMMARY 


Dissatisfaction with accepted methods of 
vaginal repair of prolapse when applied to the 
particular problem of post-operative enterocele 
has led to the adoption of an abdominal 
approach. An abdominal fascial sling operation 
which has given satisfaction in a small series 
of cases is described. 
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ADDENDUM 


The operation is similar in several respects to 
one which has recently been described by 
Shirodkar (1960). He presumably uses his 
operation for the cure of severe uterine prolapse, 
attaches the ‘“‘utero-sacral” ligaments at an 
abnormally high level and takes no special steps 
to obliterate the pouch of Douglas. 
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AN AID TO VAGINAL SURGERY 


BY 


C. H. pe Boer, M.B., F.R.C.S., M.R.C.O.G. 
The Women’s Hospital, Liverpool 





It is necessary from time to time to carry out 
vaginal operations without adequate assistance. 
With such occasions in mind the use of per- 
manent magnets to hold surgical instruments 
was investigated. Stainless surgical instrument 
steel shows only a moderate degree of magnetic 
attraction and to obtain sufficient holding power 
a strong, and therefore heavy, magnet is 
required. Permanent magnets are unaffected by 
normal sterilizing procedures but the rather 
heavy assembly that results from the weight of 
the magnets is best adjusted and then covered 
over by the sterile drapes. 

The present assembly consists of an aluminium 
base plate on which the patient lies and an 
adjustable arch of brass strip. The arch carries 
a number of Eclipse Power Magnets (type C) 
and is variable for height and slope. It is 
secured by two wing nuts. The planes of the 
poles of each magnet incline inwards to meet on 
the line of the vulva. 


1 Pl. 


In use the magnets will hold artery and tissue 
forceps firmly yet sympathetically, for these will 
slide sideways sufficiently to avoid tearing when 
the tissues are put on tension. Little alteration 
of surgical technique is required except that if 
an assistant is cutting ligatures he should 
remember to introduce the scissors in the 
midline. The use of the magnets induces a 
slight degree of magnetism in the instruments. 
This is removed by passing all the instru- 
ments and needles, once, through the field of 
an alternating current coil—a simple and swift 
procedure. 


My thanks are due to Mr. G. Ward and Mr. 
Wilson of James Neill & Co. (Sheffield) Lta., 
who supplied the magnets and demagnetizer 
and gave considerable help at all stages, and to 
Mr. Simpson of the Hospital Engineering Staff 
(Warrington Infirmary) who constructed the 
assembly pictured here. 
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OBSTRUCTED LABOUR DUE TO VESICAL CALCULUS 


BY 


EDWARD Cope, M.D., F.R.C.O.G. 


Consultant Obstetrician and Gynaecologist 
Dudley Road Hospital, Birmingham 


Ow/InG to the shape and structure of the female 
urethra vesical calculus is comparatively rare in 
women and as a corollary even rarer in associ- 
ation with pregnancy. William Heberden (1765) 
gives an account of a stone voided without help 
from the bladder of a woman at Bury. She was 
sixty-seven years old and had been seriously 
afflicted with symptoms of the stone for twelve 
years and for many years had been unable to sit 
on a seat. On Monday, 11th February, 1765 she 
voided a stone 3} inches long and 4? inches in 
its narrowest diameter following which she was 
able to sit on a seat without uneasiness. 

Thomas Bryant (1864) stated that stones 
7? inches by 5? inches and up to 4 ounces in 
weight could be passed spontaneously without 
gross subsequent incontinence. 

Stones of these considerable proportions do 
not appear to have been described in modern 
literature and the last major paper on vesical 
calculus in association with pregnancy was 
written by T. Hugenberger in 1875. 

He described three personal cases, one in 
Moscow and two in St. Petersburg, out of 
25,000 deliveries, and reviewed the European 
literature from the seventeenth century. This 
revealed twenty-three other cases which he 
classified into four groups. 

The first group comprised 4 cases diagnosed 
during pregnancy and in which the stones were 
removed before labour, one by urethral dilata- 
tion, two by vaginal cystotomy and one in which 
the operation was not described. 

The second group comprised 7 cases in which 
spontaneous delivery took place with the stone 


2 Pi. 


in situ, and in five of these there was subsequent 
incontinence. 

The third group comprised 7 cases in which 
forcible delivery was effected to overcome 
obstruction due to stone followed in each case by 
a large fistula. 

The fourth group comprised 4 cases in which 
operation for stone in four and displacement 
of the stone in one was carried out during labour 
to relieve obstruction and followed by spon- 
taneous delivery. 

His own 3 cases were managed by displace- 
ment of the stone in one, followed by forceps 
delivery and vaginal cystotomy, in the other two 
followed by spontaneous delivery. The last 2 had 
gross chronic urinary tract infection which 
became acute following delivery and resulted 
in death in both cases. 

Farncombe (1935) described a case in which 
a seven-pound baby was delivered normally in 
the presence of a vesical calculus that measured 
4} inches by 24 inches. The calculus was removed 
on the seventh day by suprapubic cystotomy 
and healing took place by the 14th day. 

Bride (1935) described a case in which 
Caesarean section was performed at 36 weeks 
and the calculus removed by operation at a 
later date. 

Williams (1954) described 2 cases of slippery 
elm bladder calculus in which the stone was 
removed during pregnancy by suprapubic 
cystotomy and followed subsequently by normal 
labour and spontaneous delivery. In one of the 
cases labour came on prematurely 24 hours after 
operation. 
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OBSTRUCTED LABOUR DUE TO VESICAL CALCULUS 


The following case appears unique in that 
lower segment Caesarean section was followed 
immediately by suprapubic cystotomy for 
removal of a stone that had obstructed labour. 

The patient, aged 35 years, booked for home 
delivery, had had a previous normal confinement 
of a baby weighing 6 pounds 9 ounces. She was 
referred for opinion on 13th February, 1956 
when 37-weeks pregnant because of intractable 
frequency and dysuria. She was thin, tense, pale 
and bronchitic. The uterus corresponded with 
the dates, the baby was presenting by the vertex 
which was free and could not be made to fully 
engage. 

A tentative diagnosis of vesical calculus was 
made but was not confirmed clinically as the 
patient refused vaginal examination. X-ray was 
arranged (Figs. | and 2) and, as the patient 
furthermore refused immediate admission, she 
was booked for confinement and given an 
appointment to attend the following week. 

Six days later, on the 19th February, 1956, she 
was admitted with obstructed labour. The mem- 
branes had been ruptured for 48 hours. She had 
had strong labour for 12 hours. The cervix was 
fully dilated. The bladder, containing a large 
stone, had been pushed down in front of the 
head and was presenting in a cystocele at the 
vulva. The foetus was dead and the liquor 
offensive and of pea-soup colour and con- 
sistency. 

An immediate lower segment Caesarean 
section was performed under general anaesthetic. 
The uterus, vesico-vaginal and abdominal 
peritoneum, were closed over penicillin sulphon- 
amide powder and the bladder opened by a 
suprapubic incision. A large stone (Fig. 3), with 
a hard core and many crumbling outer layers 
which was impacted in the bladder neck and 
walls, was removed along with a considerable 
amount of phosphatic debris. Innumerable 
particles were embedded in the bladder mucosa 
and could not be mopped off. The stone did not 
contain a foreign body nucleus. 

In view of the infection and trauma the 
bladder was drained suprapubically through a 
Depezzer catheter and trans-urethrally by means 
of a simple rubber catheter. A small rubber 
drain was inserted into the Cave of Retzius. 
Intravenous glucose saline was given for 24 
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hours, six-hourly bladder irrigations were 
carried out and streptomycin 1 g. daily 
prescribed for 7 days. Breathing, arm and leg 
exercises were instituted within twelve hours of 
the operation. 

There was satisfactory progress for 48 hours 
but on 21st February, 1956 the patient suddenly 
collapsed with cyanosis and laboured breathing. 
A diagnosis of pulmonary embolism was made 
and subsequently confirmed by X-ray. 

Aminophylline 0-25 g. and Coramine 2 ml. 
were given intravenously, morphia } g. sub- 
cutaneously, and continuous oxygen by B.L.B. 
mask. Anticoagulants were withheld. The 
aminophylline was repeated 6-hourly during the 
next 24 hours, during which time oxygen had to 
be given almost continuously. The following day 
the patient was greatly improved but she became 
disorientated on the 23rd February, 1956, i.e., 
48 hours after the embolism and on the fourth 
post-operative day and developed paranoid 
delusions, heard men’s voices under the bed, 
pulled out the catheters and leapt out. This was 
considered to be a toxic psychosis. Frenquel 
40 mg. and Parentrovite 10 ml. were given 
intravenously and repeated twice daily. Paral- 
dehyde 5 ml. was given intramuscularly and 
repeated as required. The psychosis continued 
for six days during which time management 
was difficult. Bladder drainage was effected most 
of the time however by a trans-urethral simple 
catheter. Progress was subsequently uneventful 
but she was not dry until the 29th post-operative 
day. 

The patient failed to attend the postnatal 
clinic and was not seen again until the 25th 
September, 1959 when she was 32-weeks 
pregnant. The pregnancy was normal, there 
were no urinary symptoms, ~9 urinary tract 
infection, and no calculi. She was booked for 
hospital confinement and had a normal delivery 
of a healthy living girl that weighed 7 pounds 
12 ounces. 


DISCUSSION 


The treatment of vesical calculus in association 
with pregnancy depends upon the size and 
situation of the stone and whether or not the 
patient is in labour. 
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A stone discovered during pregnancy is best 
removed by lithotrity if small and by supra-pubic 
cystotomy if large, in which case it would be 
best done after the thirty-sixth week because 
of the possibility of premature labour. Sub- 
sequent vaginal delivery can be anticipated. 

A stone discovered during labour can in 
favourable circumstances be displaced above the 
head and vaginal delivery awaited or effected, 
depending upon the station of the head and 
degree of cervical dilatation. 

Once obstruction has occurred with associated 
bladder trauma, Caesarean section should be 
performed followed immediately by suprapubic 
cystotomy. 

Vaginal cystotomy would be a simple opera- 
tion in these cases but would seem to be contra- 
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indicated in the presence of bruising and 
infection. 
SUMMARY 


The literature of vesical calculus associated 
with pregnancy is reviewed and a case in which 
the calculus caused obstruction is described. 


My thanks are due to Dr. Grahovac for 
assistance with translation. 
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MATERNAL DEATH DUE TO FAT-EMBOLISM 
A Case Report 


E. G. Jonas, M.B., F.R.C.S., M.R.C.O.G. 
Senior Registrar 
Liverpool Maternity Hospital 


THIS case report is presented to help make an 
inroad into the problem of maternal deaths 
without obvious cause. 


CASE HISTORY 


M.T., was a gravida-9, para-7, aged 32. A 
multiple pregnancy was suspected because of 
excessive girth in the second trimester, and a 
twin-gestation was actually demonstrated radio- 
logically at 24 weeks. At this time she was 
admitted to hospital because of considerable 
abdominal discomfort, associated with definite 
hydramnios. There was also mild pre-eclamptic 
toxaemia, and, as both conditions persisted, the 
patient remained in hospital, though she was 
not kept in bed. 

At approximately 30 weeks the membranes 
ruptured spontaneously, and five hours later she 
delivered herself practically painlessly of a mis- 
shapen live infant, weighing 1 pound 13 ounces. 

It now became apparent that the hydramnios 
affected the remaining gestation sac. Vaginal 
examination revealed that the first twin, mis- 
shapen because of intra-uterine compression, 
had slipped through a thick, ?-dilated cervix. 
Labour had ceased. 

It was reasoned that artificial rupture of the 
membranes in the presence of marked hydram- 
nios and an indeterminate foetal lie in these 
circumstances might be hazardous to both 
mother and remaining child. It was therefore 
decided to defer interference till labour had 
recommenced. The obstetric management might 
have been different if, at this stage, it could have 
been foreseen that the patient would suddenly 
awake from a quiet sleep, sit up to complain of a 
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sense of suffocation and fall back, twitching and 
deeply cyanosed, dead, three hours later. All 
possible methods of resuscitation, including 
trans-thoracic cardiac massage, were instituted 
immediately but failed. 


AUTOPSY FINDINGS 


The main interest of this report lies in the 
pathological findings. 


(1) Gross Features 

Autopsy was carried out within half-an-hour 
of the patient’s death. The lungs were removed 
intact and immediately filled with fixative, but 
the possibility of pulmonary thrombo-embolism 
was first excluded. The uterus was also removed 
in toto; subsequent detailed examination 
revealed, in addition to the undelivered second 
foetus in its sac, a foetus papyraceus, still 
attached to a degenerate-looking placenta. 

At the conclusion of this part of the examina- 
tion, the cause of death remained obscure. 


(2) Microscopical Features 

The lungs contained widespread intra-vascular 
structureless material, which was positive for 
fat using sudan, osmic acid and oil red 0 stains 
(Fig. 1). Sections taken from the placenta of the 
foetus papyraceus and underlying uterine 
decidua showed a considerable amount of 
similar fatty material. This was missing from all 
other parts of the uterus, including the area of 
implantation of the second twin’s placenta. 

Microscopical examination of choroid plexus, 
cerebral cortex (Figs. 2 and 3) and hind-brain 
again showed fat-embolism, though not as 
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prominently. Sections from heart and kidneys 
were normal. 

An autopsy diagnosis of death due to cerebral 
fat-embolism was made on the basis of these 
microscopical findings. 


DISCUSSION 


Sudden death in obstetrics was the topic 
chosen by Mr. Walsh for his Presidential 
Address to this Society in December, 1956. More 
recently, it has figured in the “Report on 
Confidential Enquiries into Maternal Deaths in 
England and Wales, 1955-1957” (Ministry of 
Health, 1960) which stressed the importance of 
the fullest and most careful investigation at 
post-mortem in this sort of problem. 

Apoplectic death in, or shortly after, labour 
has in the past two decades raised the possibility 
of amniotic-fluid and air embolism, when 
obvious cardio-pulmonary or cerebral disease 
has been excluded. The clinical and pathological 
criteria of amniotic fluid embolism, violent 
uterine activity and intra-vascular presence of 
particulate constituents of liquor (Steiner and 
Lushbaugh, 1941; Shotton and Taylor, 1949), 
were not present in this case, nor was there 
any evidence of air-embolism. 

The lethal potentiality of fat-embolism, 
especially when affecting the brain, has been 
appreciated since Scriba’s paper in 1880. The 
generally-accepted pathogenesis of the con- 
dition is injury to adipose tissue, resulting in the 
liberation of intra-cellular fat into the blood 
stream. 

A number of observers (Virchow, 1886; 
Groendahl, 1911; Warthin, 1913) alluded to the 
presence of pulmonary fat-emboli in fatal cases 
of eclampsia, but the significance of this finding 
would nowadays be considered of little im- 
portance (Emson, 1958; Sevitt, 1960). 

One case of maternal death due to pulmonary 
and cerebral fat-embolism was recently recorded 
in America (Lillian et a/., 1955). The patient, an 
obese gravida-2, succumbed whilst still under 
a general anaesthetic following an _ outlet 
forceps-extraction. Obstetric trauma and obesity 
were invoked as the pathogenic factors. 

In the case here described, the apparently 
normal pre-agonal sleep may have been signifi- 
cant, as cerebral fat-embolism may be associated 
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clinically with a soporific phase (Groendahl, 
1911). The demonstration of the actual origin of 
the embolized fat is considered to be of special 
pathogenic interest. One of the difficulties 
besetting fat-embolism as a distinct entity has 
been the frequently conjectural source of the fat. 

The influence of the obstetric management on 
the exitus of this patient remains debatable. One 
naturally wonders if a more active approach to 
delivery of the second twin, which is generally 
advocated, would have saved the situation. In 
the light of the pathological picture, it is possible 
that artificial rupture of the membranes, by 
stimulating uterine activity, might have pre- 
cipitated the end even more quickly. 


SUMMARY 


A maternal death due to cerebral fat-embolism 
is described, and the source of the embolized 
fat demonstrated. 


ADDENDUM 


Since submission of this paper, an unexplained 
maternal death occurred in the Liverpool 
Region following outlet forceps delivery of a 
second twin under general anaesthesia. Fat- 
embolism was looked for microscopically, but 
could not be confirmed. 


ACKNOWLEDGMENTS 


I am much indebted to Professor T. N. A. 
Jeffcoate for permission to publish, and to 
Dr. A. H. Cruikshank for access to and help 
with the pathological data. 


REFERENCES 


Emson, H. (1958): J. clin. Path., 11, 28. 

Groendahl, N. B. (1911): Dtsch. Z. Chir., 111, 56. 

Lillian, M., Pope, R. H., and Elliott, F. G. (1955): New 
Engl. J. Med., 253, 143. 

Ministry of Health (1960): Report on Confidential 
Enquiries into Maternal Deaths in England and 
Wales, 1955-57. Rep. publ. Hlth med. Subj. No. 103. 

Scriba, J. (1880): Dtsch. Z. Chir., 12, 118. 

Sevitt, S. (1960): Lancet, 2, 825. 

Shotton, D. M., and Taylor, C. W. (1949): J. Obstet. 
Gynaec. Brit. Emp., 56, 46. 

Steiner, P. E., and Lushbaugh, C. C. (1941): J. Amer. 
med. Ass., 117, 1245. 

Virchow, R. (1886): Berl. klin. Wschr., 23, 489. 

Warthin, A. S. (1913): Int. Clin., 4, 171. 





1 
d 


E.G.J. [480] 





Lung. 





Fic. 2 


Choroid plexus. 
Haematoxylin and Sudan 4. = 400. F ==Fat. 











Fic. 3 


Cerebral cortex. 
Haematoxylin and Sudan 4. x 100. 
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PLACENTAL LOCALIZATION USING RADIO-IODINATED 
SERUM ALBUMIN (R.LS.A.)* 


B. M. HispparD, M.D., M.R.C.O.G. 
From the Department of Obstetrics and Gynaecology, The University of Liverpool 


THE secondary symptoms and signs associated 
with ante-partum haemorrhage are often in- 
definite in nature and in many cases, especially 
those presenting early in the third trimester, 
the differential diagnosis is difficult. It is usually 
held that such patients should be kept in hospital 
until delivery or until placenta praevia has been 
excluded as the cause of the haemorrhage. A pro- 
longed and perhaps unnecessary sojourn in 
hospital is not only demoralizing and economic- 
ally undesirable for the patient and her family 
but is also a strain on already overloaded 
hospital accommodation. On the other hand the 
dangers of discharging a patient who may have 
a placenta praevia are considerable. The 
desirability of having a reliable method of 
determining the placental site in such cases is 
obvious. 

Because of the potential hazards associated 
with vaginal examination it is necessary to turn 
to ancillary methods for early confirmation or 
exclusion of the diagnosis of placenta praevia. 
Before adopting a new technique it is important 
to satisfy oneself that the potential value of the 
information obtained by the investigations 
more than outweighs the possible risks involved. 
These are, firstly, the risks associated with 
failure to diagnose placenta praevia and, secondly, 
the risks of the placentography technique, either 
from operative procedures or from the undue 
exposure of mother and foetus to the effects of 
ionizing radiations. 





* The material of this paper constitutes part of a 
thesis for the degree of Doctor of Medicine in the 
University of London. 
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Radiological methods for placental localiza- 
tion may be classified broadly into three groups. 
The fitst, comprising lateral films of the pelvis, 
straight abdominal films, cystography and 
proctography, give confirmation of clinical 
observations such as the lie of the foetus and the 
station of the presenting part. These films rarely 
give additional information of diagnostic value 
except in cases where abdominal palpation is 
difficult. 

The second type of investigation depends on 
more positive visualization of the placental site, 
as typified by soft tissue films or demonstration 
of placental calcification. Unfortunately, it is 
often difficult to obtain suitable films in those 
cases where localization of the placental site is 
most desired. The particular factors causing such 
difficulties are prematurity, malpresentation, 
multiple pregnancy, hydramnios and obesity. 

The third group of techniques depends on the 
exceptional vascularity of the placental bed. 
One example, aortography, has been com- 
mended and condemned by various authorities 
for the past 25 years, and few are now prepared 
to accept the hazards associated with the 
technique. 

A new approach based on the relative distri- 
bution of blood in the uterus and placenta was 
described by Browne in 1951 and Browne and 
Veall (1952). Radioactive sodium _ injected 
intravenously (Fig. 1 A) is rapidly dispersed 
through the vascular pool and the concentration 
of radioactivity at any site is then proportional 
to the vascularity (Fig. | B). Using an external 
Geiger—Miiller counter Browne was able to 
detect an increase in radioactivity at the placental 
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site. There were two particular difficulties with 
the technique. Firstly, it was not possible to 
screen the counter adequately from extraneous 
sources of radiation such as the liver and thorax. 
Secondly, rapid diffusion of the sodium into the 
extravascular tissues and across the placental 
site to foetus and liquor (Fig. 1 C) severely 
limited the time available for the investigation. 

Out of a series of 255 cases (Browne and 
Veall, 1952), 239 (93-7 per cent) of the pre- 
dictions were shown to be correct but only 7 
out of 13 cases of placenta praevia were cor- 
rectly diagnosed. Nevertheless, the general 
concept is attractive because positive localization 
of the placenta is obtained and the method is 
independent of those factors which so frequently 
cause difficulty in diagnosis by established 
radiological methods. 

The problem of rapid extravascular diffusion 
and transplacental migration can be overcome 
by the use of a radioactive tracer of large 
molecular weight and suitable radiophysical 
characteristics. Ideally we would then expect a 
distribution of radioactivity as shown diagram- 
matically in Figure 2. The foetus is in a non- 
radioactive enclosure surrounded by a shell with 
particularly high radioactivity at the placental 
site. 

Albumin “‘labelled” with radioactive iodine 
(R.LS.A.) appeared to meet these theoretical 
requirements and investigations with this tracer 
substance were commenced in 1957. Meanwhile, 
the first reports of isotope placentography using 
R.LS.A. appeared (Weinberg ef al., 1957; 
Hutchinson ef al., 1958; Canoy, 1958; McGee 
and Duron, 1960). The results were promising 
but, as described, the technique appeared to be 
tedious and prolonged, and confirmatory X-ray 
examination was recommended. 


RADIATION DOSAGE 


Before proceeding further with the develop- 
ment of the technique it was necessary to make 
an assessment of the radiation dosage to mother 
and foetus and to compare these doses with 
those received from established radiological 
techniques. 

lodine has radioactive 


two isotopes of 


practical value. I has a half life of 8 days 
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and 1°2J has a half life of 2-4 hours. The latter 
is therefore obviously preferable from the point 
of view of minimizing radiation hazards. On the 
other hand, the short half life creates problems 
of supply and manufacture but, thanks to the 
co-operation of the Liverpool Radium Institute, 
these difficulties have been largely overcome. 
R.}..S.A. is now prepared according to the 
method described by Veall et al. (1955). 


TABLE I 


Comparative Radiation Dosages 














Millirads 
Maternal rue i 
Gonads Gonads Thyroid 
X-ray placentography 1,000 1,000 1,000 
(2 films) 
R.1L.S.A. placentography 10 5 130 
(50 pc. R.*1.S.A.) 
R.LS.A. placentography 15 7 4,900 
(5 wc. R.1.8.A.) 
Natural “background” } 
radiation—per year .. 100 100 100 





Practical assessment of radiation doses was | 


carried out using 'I-albumin and the doses 
involved with 1*J-albumin were derived from 
the former results. Particular attention was given 
to the foetal thyroid, as the affinity of this organ 
for iodine (Chapman et al., 1948) suggested the 
possibility of an exceptional concentration of 
radioactivity at this site. The methods used have 
been described elsewhere (Hibbard and Herbert, 


1960). 
The relative impermeability of the placenta to 


R.15!.S.A. was confirmed by measurements of 
the radioactivity in cord plasma and in the 
liquor amnii as compared with the activity in 
the maternal plasma at the time of delivery. The 
radioactive content of the foetal thyroid was also 
measured. Taking the maternal plasma activity 
as 100 per cent it was found that the concen- 
tration in the cord plasma was never above 
2-6 per cent whilst in none of the experiments | 
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Fic. 3 
Gamma ray counting equipment for in vivo measurements. 
A. Scintillation counter. 
B. Recording ratemeter. 














Fic. 4a 


Positioning of the counter over the abdomen. The axis of the counter is at 

right angles to the area of uterine wall being scanned. Deviation from this 

varies the volume of tissue, and therefore the measurement of radioactivity, 
within the area of scan. 





Fic. 4b 


Positioning of the counter over the back. The axis of the counter is kept 
horizontal. If a placenta praevia is present a large volume of placental tissue 
is within the scanning area when the counter is placed over the sacrum. 


B.M.H. 
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PLACENTAL LOCALIZATION USING RADIO-IODINATED SERUM ALBUMIN (R.LS.A.) 


was it possible to detect any activity in the 
liquor amnii. It was estimated that the foetal 
thyroid, which has a particular affinity for 
iodine, would eventually take up about 2 per 
cent of the original maternal dose of iodine 
(Fig. 2). 

Estimates of the radiation doses involved, 
assuming the foetus remains in utero for an 
indefinite time, are shown in Table I. Using 
50 p.c. R.LS.A. labelled with ‘I the dose to 
the foetal thyroid is only about 1/10th, and the 
dose to the foetal gonads and bone marrow is 
only 1/200th of that received from two X-ray 
films. The gonad doses are equivalent to only 
a few weeks of natural “‘background”’ radiation. 
R.LS.A. labelled with !*'1 results in unwarranted 
amounts of radiation to the foetal thyroid and 
we have now abandoned the use of this isotope 
except in cases of emergency. In these circum- 
stances we only use a small dose of 5 pu.c. 


COUNTING EQUIPMENT 


The basic requirements for in vivo measure- 
ments of radioactivity are a sensitive detecting 
apparatus for y-rays, and a means of registering 
and measuring the radioactivity detected. The 
apparatus in use at present is shown in Figure 3. 
The detecting apparatus (A) is an Ekco scintil- 
lation counter, type N.559D, fitted with a 
thallium-activated sodium iodide crystal, type 
N.608. Radiation from extraneous sources is 
limited by the annular steel casing and, in 
addition, a hollow lead insert is fitted to give 
further angular discrimination. The geometry 
of the apparatus is also such that radiation 
arising from the distant wall of the uterus 
contributes only a minor proportion to the total 
count. The counter is mounted on a converted 
X-ray stand. 

The recording apparatus (B) is a Labgear 
Clinical Ratemeter, type D4130. Counting rates 
are read directly from the scale or may be 
recorded graphically on the paper strip recorder. 

The apparatus is established in a room in the 
operating theatre block, close to the delivery 
suite. Patients are easily brought to the room 
for examination but, if necessary, the apparatus 
is sufficiently portable to be taken to the labour 
ward. 
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TECHNIQUE 


An intravenous injection of 50 y.c. of recently 
prepared R.1*°1.S.A. is given. Even distribution 
in the vascular pool occurs in two to three 
minutes. This can be checked by observing the 
counting rate over the precordium. Satisfactory 
mixing is assumed to have taken place when this 
counting rate is stabilized. Subsequently, 
measurements taken over the abdomen are 
expressed as a percentage of the precordial 
counting rate. With the patient in the supine 
position the abdomen is marked with a five 
centimetre grid. The counter is centred on each 
of these points in turn and the radioactivity at 
each site is plotted on a chart, which is virtually 
a Mercator’s projection of the abdomen. 

The counter is placed in contact with the 
abdominal wall and is normal to the surface of 
the uterus (Figs. 3 and 4a). In this way a con- 
siderable proportion of the uterine surface can 
be covered. Stabilization of the scale reading 
occurs within about 5 seconds and it is possible 
to complete the whole investigation in 5 minutes 
or less. Posteriorly, because of the interposition 
of so many other tissues, counting rates are of 
little practical significance except in the midline. 
For these measurements the patient sits on a 
stool and the counter is kept horizontal (Fig. 
4b). In these circumstances, if a placenta praevia 
is present, the increased distance of the counter 
from the placenta and the interposition of other 
tissues is compensated for by the fact that a 
larger volume of placental tissue is scanned. 


INTERPRETATION OF RESULTS 

Normally Sited Placenta 

A typical example of placental localization is 
shown in Figure 5. In this case the placenta is 
situated on the anterior wall of the uterus and 
slightly to the left. Counting rates have been 
corrected for background radioactivity and for 
radioactive decay and are expressed as per- 
centages of the count rate over the precordium. 

Counting rates over the abdominal wall 
remote from the placental site have a mean 
value of about 45 per cent of the precordial 
count. Over the placental site the counting rate 
is approximately the same as that over the pre- 
cordium. At one point it is as high as 122 per 
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Fic. 5 
R.LS.A. placentography. Counting rates are expressed 


Fic. 6 
Cornual implantation of the placenta. Mrs. J.J., 


























as percentages of the rate over the precordium. The  gravida-5, 32-weeks gestation. Previous ante-partum coal 
placenta is normally situated on the anterior uterine wall. haemorrhage. Ante-partum haemorrhage associated with oa 
Mrs. J.Sc., gravida-3, 39-weeks gestation. Previous an oblique foetal lie. X-ray report—placenta praevia. 
Caesarean section. Ante-partum haemorrhage. Normal Normal delivery at term. No placenta felt on vaginal 
delivery at term. examination in labour. 
haer 

cent. The counting rate over the placenta may brim may sometimes be of value in indicating 35-v 
not always be as high as this but it is usually the presence of placenta overlying the sacral defir 
approximately double the rate found over the promontory. the | 
rest of the uterine wall. Over the back the diffe 
counting rates increase steadily as the counter Placenta Praevia the 
is moved up the midline (cf. Placenta praevia, An example of R.I.S.A. placentography in a up 1 
Fig. 7). Minor variations in counting rate are patient with a major degree of placenta praevia maj 
attributable to the random nature of the radio- is shown in Figure 7. This patient, gravida-3, 32-v 
active disintegration and variation in thickness had an unstable lie but had no ante-partum is m 
and blood content of the abdominal wall, the | 
uterus and placenta. For these and other on ob ion coul 
reasons the counting rates obtained in different botl 
cases cannot be used as a basis for comparison R L forn 
of placental blood content or function. and 

If the placenta is on the posterior wall the BACK It 
main mass may not be easily detectable. How- upp 
ever, it is very uncommon for some part of the “ ante 
placental area not to be included in the scan. an 
Usually a segment may be detected at the fundus, sepa 
in one or both flanks, or, as in Figure 6, at one mer 
cornu. In the exceptional cases where no area of : 
increased activity can be found it is probable ‘ 
that the placenta is symmetrically placed on the Tr 
posterior wall and possible that it encroaches on Fic. 7 Indi 
the lower uterine segment. Alternative explana- Placenta praevia—major degree. 7 
tions are the _ eae of a placenta Mrs. S.W., gravida-3, 35-weeks gestation. Unstable lie, 
membranacea or intra-uterine foetal death. In no ante-partum haemorrhage. Placental site confirmed eral 
such circumstances, a lateral X-ray of the pelvic at Caesarean section. 23-5 
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Placenta praevia—major degree. 
Mrs. M.M., gravida-9. Previous ante-partum haemor- 
rhage; 32-weeks gestation, ante-partum haemorrhage, 
transverse lie. Placental site confirmed at Caesarean 
section. 


haemorrhage. Placentography was performed at 
35-weeks gestation. The placenta is clearly 
defined, mainly on the anterior wall. In addition, 
the pattern of counting rates over the back is very 
different from that seen in normal cases (Fig. 5), 
the rate varying little as the counter is moved 
up the back. Figure 8 is another example of a 
major degree of placenta praevia, diagnosed at 
32-weeks gestation, but in this case the placenta 
is more centrally placed and extends well on to 
the posterior wall. Here again it is seen that the 
counts over the back show little variation. In 
both these cases Caesarean section was per- 
formed without preliminary vaginal examination 
and the diagnosis was confirmed. 

It is also notable that in these cases the exact 
upper margin of the placenta can be located 
anteriorly. This is often of value later as it gives 
an indication of the direction in which to 
separate the placenta when searching for the 
membranes at the time of Caesarean section. 


THe RESULTS OF R.1.S.A. PLACENTOGRAPHY 


Indications 

Table II shows the indications for placento- 
graphy in the first 200 cases, examined during a 
23-year period from 1957-1960. Placentography 
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TABLE II 
Indications for Placentography 





Ante-partum haemorrhage .. ‘a wa 123 





Without malpresentation my on 

With malpresentation .. A ———— 
Recurrent malpresentation alone... a 58 
Previous Caesarean section .. ae - 13 
Others .. a ha és ia - 6 

Total 200 





was carried out as soon as there was a clinical 
indication. No case was rejected on the ground 
of prematurity and 20 patients were examined 
before the 32nd week of pregnancy. In 123 cases 
the primary indication for placentography was 
ante-partum haemorrhage and 52 of these 
patients had a foetal malpresentation. Recurrent 
malpresentation without haemorrhage was the 
indication in 58 cases, making a total of 110 
patients with malpresentation. In the 13 cases 
where the indication was previous Caesarean 
section, it should be explained that a few of the 
patients early in the series were volunteers, 
selected because they were having elective 
repeat sections. It was therefore known that the 
placental site could be checked at the time of 
operation. The later cases were patients with 
tender classical or lower segment scars and there 
was doubt about the advisable method of 
delivery. In the whole series it was possible to 
confirm the placental site either by visualization 
at the time of Caesarean section or by vaginal 
examination immediately following delivery of 
the baby in 70-5 per cent of cases. 


Criteria for Assessment 

Before defining the criteria for assessment it 
must be remembered that the purpose of 
placentography is to aid in the further clinical 
management of the case. It is suggested that 
reports should give a clear statement of the 
placental site based on the following 4 groups. 

Group 0. Placenta praevia is definitely ex- 
cluded. In most cases the patient can be 
discharged from hospital. One hundred and 
thirty-eight of the cases in the present series 
were placed in this group. 
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Group 1. A minor degree of placenta praevia 
is possible or likely but it is insufficient to 
influence the clinical management of the case. 
Vaginal delivery is possible unless there is an 
associated abnormality. Twenty-two patients 
came into this category. 

Group 2. Definite placenta praevia, but the 
exact extent cannot be fully assessed. In these 
cases, in the absence of any other abnormality, 
a conditional vaginal examination may be 
required to reach a final decision on the mode 
of delivery. Sixteen patients were included in 
this group. 

Group 3. A major degree of placenta praevia. 
Vaginal examination would be hazardous and 
elective Caesarean section is indicated. There 
were twenty-four patients in this group. 


Results 

The results of the predictions in 200 cases are 
shown in Table III. In the 138 cases in which 
placenta praevia was excluded at placento- 
graphy the diagnosis was confirmed in 86. In the 
remaining 52 cases there was nothing in the 
subsequent clinical course to suggest an error 
in diagnosis, except in two patients. One 
patient, examined at 30-weeks gestation, was 
thought to have a fundal placenta but, in fact, 
was subsequently shown to have a placenta 
membranacea which extended over almost the 
whole of the uterine wall. The other patient had 
a bilobulate placenta, the edge of the smaller 
lobe just reaching to the internal os. It is unlikely 
that either of these cases would have been 
diagnosed by other means before delivery. 


TABLE III 
Results of Placentography Predictions 





Placental Site 











' Placental 
— Confirmed Site Not Total 
Correct Incorrect Confirmed 
Group 0 —— 2 50 138 
Group 1 va 13 0 9 22 
Group 2 we 15 If 0 16 
Group 3 io ae 0 0 24 
Total .. 138 3 59 200 





* 1 Placenta membranacea. 1 Bilobulate placenta. 
+t No placenta felt on examination under anaesthesia. 
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Out of the 22 patients placed in Group 1, a 
minor degree of placenta praevia was confirmed 
in 13 cases. In 3 cases the placenta could not be 
reached on vaginal examination and in the 
remaining 6 cases normal vagina! delivery 
occurred but the placental site was not identified. 

In Group 2, the diagnosis was confirmed in 
15 out of the 16 patients. Elective Caesarean 
section was performed for reasons other than 
placenta praevia in 4 cases and Caesarean 
section followed confirmation of the diagnosis 
of placenta praevia by vaginal examination in 
another 4 cases. The remaining 8 patients were 
also examined vaginally. A minor degree of 
placenta praevia was confirmed in 7 cases and 
these patients delivered spontaneously following 
artificial rupture of the membranes. In one case 
no placenta praevia was found and this 
represents the only false positive diagnosis in 
the series. 

A major degree of placenta praevia was 
predicted in 24 cases. All were delivered by 
elective Caesarean section and the placental siie 
was confirmed. In only 3 cases was a preliminary 
vaginal examination performed. 


COMPARISON OF R.I.S.A. AND X-RAY 
PLACENTOGRAPHY 


Because of varying standards for the selection 
and assessment of cases it is difficult to make 
comparisons between the results in published 
series of X-ray placentographies and R.I.S.A. 
placentography. The most serious error is 
failure to recognize placenta praevia and 
assessments based on the results of placento- 
graphy in patients subsequently shown to have 
placenta praevia probably have the greatest 
significance. Even so, many radiologists and 
obstetricians defer radiological examination 
because of prematurity or other unfavourable 
factors. In the present series, in which no case 
was rejected, there was failure to recognize 
placenta praevia on 2 occasions. In both cases 
the placentae were abnormal (1 placenta 
membranacea, | bilobulate placenta). 

Recent reports of X-ray techniques in Great 
Britain show compazable results. In the series 
of Crawford et al. (1957), Watson et al. (1957), 
Law (1959) and Percival (1959) there was a total 
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of 131 cases in which placenta praevia was 
demonstrated subsequently. A false negative 
X-ray diagnosis had been made in 9 of these 
cases. 

It was only in the early phases of the present 
series that patients were subjected to both 
radiological and isotope examinations and 
numerical comparison of results is therefore 
impossible. The following examples serve to 
illustrate particular circumstances in which the 
isotope method proved preferable to established 
X-ray techniques. 


Lateral Implantation 

Mrs. J.Sm. was admitted because of ante- 
partum haemorrhage at 38-weeks gestation. On 
X-ray placentography the placental outline was 
not visualized and the high presenting part 
made the diagnosis of placenta praevia likely. 
A placenta sited laterally or at one cornu is 
difficult to locate on soft tissue examination 
without taking oblique films. In this case three 
exposures had already been made and when 
these were studied in combination with the 
clinical findings there seemed little doubt about 
the diagnosis. However, R.I.S.A. placento- 
graphy (Fig. 9) showed the placenta to be 
situated on the left lateral wall of the uterus. 
Eventually normal delivery occurred at term. 
Intra-uterine palpation as soon as the foetus 
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Mrs. J.Sm., gravida-4, 38-weeks gestation, ante-partum 
haemorrhage. The presenting part was high and the 
placenta could not be visualized in the upper uterine 
segment on soft tissue films. R.I.S.A. placentography 
showed a lateral implantation of the placenta. 


was delivered confirmed that the placenta did 
not encroach on the lower uterine segment. 


Cornual Implantation and Oblique Lie 

Mrs. J.J. was examined radiologically because 
of ante-partum haemorrhage and a persistently 
oblique foetal lie. The placenta could not be 
visualized in the upper uterine segment and a 
wide soft tissue shadow in the lower uterine 
segment strongly suggested a major degree of 
placenta praevia. R.LS.A. placentography 
(Fig. 6) localized the placenta at the left cornu. 
The patient was eventually delivered normally. 
No placental tissue could be palpated at vaginal 
examination late in labour. 


Hydramnios 

Mrs. E.B. was noted to have hydramnios 
during the latter weeks of pregnancy and the 
lie of the foetus was persistently oblique. At the 
37th week she had a small ante-partum haemor- 
rhage. X-ray examinations showed a_ head 
presentation with persistent deviation to the 
left. The distance between the foetal outline and 
the uterine wall was considerably increased and 
could be attributed to liquor or to placental 
tissue. Isotope placentography (Fig. 10) showed 
the placenta to be on the fundus and posterior 
wall. Spontaneous delivery occurred at term. 
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Mrs. E.B., gravida-5, 37-weeks gestation. Ante-partum 

haemorrhage, oblique lie and hydramnios. X-ray 

placentography could not exclude placenta praevia on 

the right side. R.I.S.A. placentography showed the 

placenta to be on the posterior wall and right side of 
the fundus. 
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Mrs. C.McG., gravida-2, 31-weeks gestation. Multiple 

pregnancy, ante-partum haemorrhage. X-ray placento- 

graphy equivocal. R.I.S.A. placentography showed a 
major degree of placenta praevia. 


Multiple Pregnancy 

Mrs. C.McG. was admitted at 3l-weeks 
gestation following a painless ante-partum 
haemorrhage. She was found to have a twin 
pregnancy and the first foetus presented by the 
head. The combination of multiple pregnancy 
and prematurity made X-ray placentography 
difficult. Isotope placentography showed a 
major degree of placenta praevia (Fig. 11). 
Further haemorrhage at 34-weeks gestation 
necessitated Caesarean section and the placentae 
were located in the area predicted. 


Soft Tissue Tumours 

Mrs. E.C. was admitted to hospital at 36- 
weeks gestation because of a transverse lie. The 
X-ray placentography report suggested that a 
major degree of placenta praevia was present. 
A calcified fibroid was visualized on the right 
side of the uterus. The possibility of fibroids in 
the lower segment of the uterus as a cause of 
the malpresentation could not be excluded 
without vaginal examination and there was a 
reluctance to do this in view of the X-ray 
report. Isotope placentography (Fig. 12) clearly 
demonstrated the placental site at the fundus 
of the uterus, and the patient was discharged. 
She eventually had a normal delivery. 
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Mrs. E.C., gravida-3, 36-weeks gestation, transverse lic. 

On the X-ray films a calcified fibroid was seen on the 

right side of the uterus. R.I.S.A. placentography showed 
a fundal implantation of the placenta. 


SUMMARY AND CONCLUSIONS 


A new technique for placental localization is 
described, using human serum albumin labelled 
with radioactive iodine (R.I.S.A.). Particular 
attention is given to the potential radiation 
hazards. 

The particular 
placentography are: 
(a) Positive localization of the placental site is 

obtained without the risks associated with 
digital vaginal examination or with operative 


advantages of R.I.S.A. 


procedures required in some X-ray 
techniques. 
(b) The method is independent of iactors which 


often lead to difficulties or errors in X-ray 
placentography. It is therefore of particular 
value in patients presenting early in the third 
trimester and in cases associated : with 
malpresentation, multiple pregnancy, 
hydramnios and pelvic tumours. 


(c) The radiation dosage to mother and foetus 
from R.'**1.S.A. is minimal in comparison 
with that received during X-ray placento- 
graphy. Using 50 pc. R.'**1.S.A. the foetal 
gonads receive only about 1/200 of the 
radiation administered during 2 abdominal 
X-ray examinations. 
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EXTERNAL CEPHALIC VERSION 





UNDER ANAESTHESIA 


Results in a Series of 102 Cases 


BY 


M. R. Neety, M.B., F.R.C.S.(Ed.), M.R.C.O.G. 
Consultant Obstetrician and Gynaecologist 
Daisy Hill Hospital, Newry, Northern Irelend 


IN recent years several criticisms have been 
levelled at the operation of external cephalic 
version, especially when performed under 
anaesthesia. 

White (1956), assuming in external cephalic 
version a success rate of 70 per cent in primi- 
gravidae, and 88 per cent in multigravidae, with 
a foetal mortality of not less than 1 per cent, 
states, from Birmingham, on the basis of the 
figures for breech delivery there, and the rate of 
spontaneous cephalic version, that, provided 
foetal mortality from breech delivery is not 
more than 2-5 per cent higher than for normal 
vertex delivery, babies will be saved by giving 
up routine external version. He further suggests 
that the ideal treatment for breech presentation 
is to reserve external version for cases showing 
minor or moderate degrees of pelvic contraction. 
He does, however, add in his summary, but with 
too little emphasis, that such a regime is only 
suitable in large obstetric units where experi- 
enced personnel are always at hand. 

Macafee (1956) states there are certain 
objections to the use of anaesthesia for external 
version. In the first place, the patient must be 
prepared as for a surgical operation because, 
unless deep anaesthesia is used, there is no 
advantage and sometimes a positive danger in 
giving an anaesthetic. Secondly, unless the 
operator has learned great control he is liable 
to use more force than is justifiable. The con- 
scious patient, he states, can protect herself 
and the baby against excess force being used. 
He considers that the only anaesthetic agents 
which will give the necessary uterine relaxation 
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are chloroform or ether, the latter being 
unpleasant in its administration and after effects, 
the former dangerous. Modern relaxant drugs, 
while reducing the resistance of the abdominal 
muscles, do not relax the uterus. He states that 
the risk of external version under anaesthesia is 
approaching the risk of breech delivery in 
experienced hands. Therefore, if an external 
version without anaesthesia fails, he doubts if 
it is justifiable to run the risk of an anaesthetic 
and of the results of the manipulation itself, in 
a healthy primigravida with a normal pelvis 
and a baby of average size. 

These writers lay emphasis on the experience 
of the operator but Hay (1959), in summarizing 
165 cases of primary breech presentation with a 
foetal loss of 1-2 per cent, states dogmatically 
and without qualification ‘“‘The practice of 
external cephalic version as an adjunct to pre- 
natal care should be abolished”’. 


MORTALITY IN BREECH DELIVERY 


There are many series of cases of breech 
delivery with a mortality of under 5 per,cent. 
Some figures from the recent literature are given 
in Table I. Strict comparisons are not valid 
because of varying interpretations of what may 
be regarded as a complication and hence 
excluded. 

A low foetal mortality is achieved invariably 
only by experienced operators usually working 
in conjunction with specialist colleagues. Lewis 
(1956) summarizes the situation as follows: 
“It can be concluded that, despite the excellent 


EX" 


Cop 
Gri 
Dal 


Wh 


res 


spe 
of 


cas 
cal 
del 
alr 
the 


col 





EXTERNAL CEPHALIC VERSION UNDER ANAESTHESIA 491 


TABLE I 


Foetal Mortality in Recent Series of Breech Deliveries 








Number Primigravidae Corrected 
Series of or Foetal Mortality 

Cases Multigravidae (%) 

Cox (1955): Liverpool Maternity Hospital, 1949-52 .. 249 Both 2-4 

Grimes et al. (1952): Emory University Hospital 144 Both 0-77 
Daley and Michael (1953): St. Helier Hospital, Surrey 158 Primigravidae 1-9 
73 Multigravidae 4:1 

White (1956): Marston Green Maternity Hospital, 1949-56 147 Primigravidae 0-68 

105 Multigravidae 2-86 





results obtained in institutions where there is a 
special interest in breech delivery, the foetal 
mortality rate in general remains in the region 
of between 5 and 10 per cent in uncomplicated 
cases. This figure is likely to be reduced only by 
careful antenatal selection of cases and putting 
delivery in the hands of operators who are 
already skilled both in the manipulations and 
the proper timing of such manipulations.” 

Hay (1959) makes the point that his figures 
come from a non-teaching hospital but, never- 
theless, he states that two doctors must always 
be present at each delivery and ideally a 
paediatrician should also be in attendance. He, 
personally, was present for 76 per cent of the 
cases. The foetai heart sounds were noted every 
quarter of an hour from the beginning of labour. 
These conditions cannot be applied in isolated 
country areas, where perhaps only one experi- 
enced person is available to cover an area of 
1,200 square miles, where the only qualified 
anaesthetist serves 3 or 4 surgeons, the 
paediatrician lives 1 hour’s journey away, and 
the establishment of qualified residents is rarely 
filled. There may be no first stage auscultation 
of the foetal heart for often patients do not 
reach hospital until they have become fully 
dilated. The author recalls vividly the loss of 
2 multiparous breech babies on a long am- 
bulance journey because there was no one 
present with sufficient knowledge to deliver a 
foetus born spontaneously up to its neck. 

In these circumstances, unassisted, natural, 
breech delivery being such a_ precarious 
mechanism, it has been the custom after the 
32nd week in the author’s area to ensure that 


the presentation is cephalic, by version, repeated 
as often as necessary, and under anaesthesia if 
required. 


INCIDENCE OF BREECH PRESENTATION 


It has been stated that the incidence of breech 
delivery is the same irrespective of whether or 
not external cephalic version is practised. In 
fact, states Hay (1959), “All the obstetrician 
would appear to do by carrying out an 
apparently successful external cephalic version 
is to anticipate an act which nature would have 
accomplished with more safety to the baby at a 
later date. The incidence of breech delivery at 
St. David’s Hospital was 2-9 per cent, a figure 
somewhat similar to that pertaining in institu- 
tions where external cephalic version was 
practised as a routine.” Hay concludes ““The 
fact that 3 per cent of babies will always present 
by the breech irrespective of attempts of 
obstetricians to make them present otherwise 
supports the view that the cause of breech 
presentation is intrinsic in the uterus”’. 

The assumption that 3 per cent of babies will 
always present by the breech is not true. Fell 
(1953), in an institution where there was no 
hesitation in doing version under anaesthesia, 
reported an incidence of 1 -35 per cent. In a small 
hospital where the author is in sole charge of all 
antenatal care, over the course of the past 10 
years there were approximately 500 confinements 
of which only 6 presented by the breech at the 
time of delivery, an incidence of 1-2 per cent. 
These figures are not included in the present 
series from another hospital in the area (Daisy 
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Hill) which deals with all emergencies and 
where the rate of breech presentation at delivery 
is higher. 


SELECTED POINTS IN THE MANAGEMENT OF 
BREECH PRESENTATION 


An attempt is made in the out-patients 
department to turn every breech that has 
reached 32-weeks maturity. Should version fail 
the patient is admitted to hospital and given 
pre-medication for full surgical anaesthesia. 
Pre-medication consists of pethilorfan 100 mg., 
scopolamine gr. 1/150th (0-43 mg.) and recently, 
in addition, largactil 12-5 mg. by injection. 
Quite often under the influence of pre- 
medication a version which hitherto has been 
unsuccessful is easily performed in the operating 
theatre without anaesthesia. Such cases are not 
included in the series. This initial attempt before 
anaesthesia is thought always to be woith while. 
Anaesthesia is induced by means of 5 per cent 
pentothal solution and continued with nitrous 
oxide and oxygen. When the patient is 
anaesthetized a further attempt is made at 
version. Should this prove unsuccessful another 
attempt is made under the influence of intra- 
venous scoline 50-100 mg. If this fails a pelvic 
examination is carried out and a decision made 
as to the best method of delivery. Breech 
presentation per se in no case indicated elective 
Caesarean section. On several occasions success 
was attained at a second separate attempt where 
primarily it had failed. One case was turned later 
without anaesthetic. 
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TABLE II 
Results of External Cephalic Version under Anaesthesia 























Rate of 
Number — 
(%) 
Primigravidae a és 49 57 
Multiparae .. as it 53 87 
Total .. _ éa 102 n 
Presentation at Delivery 
Sneenas nes, Vertex Breech 
ier .. .. rd 79* 23 





* Five cases classified as failure above later turned 
without anaesthesia, four spontaneously. 


Success RATE IN VERSION 


Eight cases reverted following initial success. 
This is a smaller percentage than the figure 
(21-8 per cent) given by Vartan (1945) when no 
anaesthetic was used. Of the 8 cases the presenta- 
tion was finally rendered cephalic in 6. Patients 
requiring multiple versions are included only 
once in the series, the result recorded being that 
of the final attempt. There were 5 cases classified 
as failures which were eventually delivered by 
the veriex, 4 turning later spontaneously. 

The overall success rate was 72 per cent 
(Table II) which is a smaller figure than that of 
other recent authors (Table III). 


TABLE III 
Results of External Cephalic Version under Anaesthesia 





No. of Cases 


Rate of Foetal Total Foetal 





Peel and Clayton (1948) .. bi eae 236 
Freeth and MacVine (1951) Sia oa 214 
Fell (1953) .. oe a 102 


Daisy Hill Hospital (1960) .. 1 a 102 





Successful Mortality Due Mortality ~ 
ie : Uncomplicated 
Versions to Version he 
(° ) (% ) Cases 
o ° (%) 
87 1-7 3-8 
83 r3 2°3 
80 2 4 
72 I 1 
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TABLE IV 


Percentage Success Rate in Version at Differing Stages 
of Gestation 





Per cent Success 








Maturity —— 
Primigravidae Multiparae 
oe x 1 A 80 100 
ae 23 a i 66 100 
oe “F os 50 100 
WR sxe - or 66 80 
c i “ ai 40 66 
a an es on 57 80 
og bf Ny 50 100 
39... ss - 33 100 
ae - = _- 75 





Success rate in version depends on many 
factors, one of the most important being the 
maturity at which the operation is undertaken. 
Table ITV shows the success rate at various 
stages of gestation. 

It is noteworthy that, after the 33rd week in 
primigravidae, no greater rate of success than 
66 per cent could be achieved yet before this 
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Number 





orN WLU DA I) CO WO 





period there was 80 per cent success. In multi- 
parae, however, even at term the operation was 
very much worth while, being successful in 75 
per cent of cases at 40 weeks or over and 100 
per cent successful at 38 and 39 weeks. 

Figure 1 gives the maturity at attempted 
version (in cases having multiple attempts it 
gives the maturity at the final attempt)—in 3 
cases version was carried out just before 32 
weeks. 


PERINATAL MORTALITY 


In this series there were 5 perinatal deaths as 
set out in Table V. In 3 of the cases there was a 
congenital abnormality incompatible with life. 
One of the stillborn infants was a case of failed 
version where the infant was delivered by breech 
extraction by an inexperienced house surgeon 
in the 39th week. The infant weighed only 
3 pounds 9 ounces (724 g.). This death was not a 
death due to version but rather one due to 
failure of version. The one case where the death 
must be attributable to the operation was in a 
multipara. She had a version performed at the 
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TABLE V 
Perinatal Mortality 
(Five deaths in 102 cases) 


Number 
Stillbirths: 
3 P .. (1) Hydrocephalus 
(2) Breech extraction (weight 3 
pounds 9 ounces—724 g.) 
(3) Retroplacental clot. 





Pathological Cause of Foetal Death 








Neonatal deaths: 
2 c ..  ()) Atresia of oesophagus 
(2) Cervical meningocele 





39th week and was allowed home the following 
day. Two days later she felt no life and on the 
day following she came into hospital and had 
an easy normal delivery of a stillborn baby 
showing early maceration. A small retroplacental 
clot was present. 

In published series the foetal mortality from 
external version varies from nil to 30 per cent, 
the figure being higher usually when anaesthesia 
is employed. Comparison of figures, however, is 
not always helpful because of the varying 
corrections used and it is not always clear 
whether the perinatal mortality was in fact 
entirely due to the version. In the present series 
except in Table III no exclusions have been 
made. They are all the consecutive, traceable, 
cases of version under anaesthesia over the 
period 1953-59. Many of the cases were com- 
plicated as is shown in Table VI. This would 
seem to confirm that such factors as contracted 
pelvis, placenta praevia and abnormality of the 
foetus or uterus all play some part in the 
aetiology of breech presentation. 


TABLE VI 
Complications in Series 











No. 

Severe toxaemia (ten required surgical induction) 25 
Contracted pelvis oe a ae mae 0 
Placenta praevia “ee ae ‘a aa 4 
Haemorrhage of unknown origin . . me = 3 
oi “a 3 

2 

1 











Abnormal foetus 
Prolapsed cord 
Heart-shaped uterus 
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COMPLICATIONS OF VERSION 


Undoubtedly version under anaesthesia carries 
with it risks, principally for the foetus but also 
for the mother. The significant factor with 
regard to the foetus is the degree of this risk 
compared with the risk of breech delivery which 
may have to take place in the absence of any 
experienced obstetrical help, perhaps even in 
the absence of any medical help whatsoever, 
and certainly without the luxury of the presence 
of a qualified anaesthetist and paediatrician. 
The maternal risks mentioned as well as those 
of anaesthesia are accidental haemorrhage and 
rupture of the uterus. In the present series 
haemorrhage occurred during version on 2 
occasions but with no untoward effect to the 
mother. 

The complications associated with version in 
the present series are listed in Table VII. 


TABLE VII 


Complications of Version 














Number 

of Cases 
Haemorrhage 2 
I.U.D. 7 io 1 
Compound presentation 1 
Premature rupture of membranes 1 
Labour within 24 hours 4 
Prolapsed cord - 7 2 
Pronounced foetal bradycardia 2 





Other sequelae with unhappy results for the 
foetus may occur, for instance the onset of pre- 
mature labour, and the causation of knots or 
entanglements in the cord which may sub- 
sequently cause foetal death. It is most unlikely 
that any direct trauma may occur to the infant 
as is occasionally mentioned in the literature. 
Prolapsed cord occurred twice in labour, in one 
case 4 weeks after successful version had been 
performed and in another case 2 weeks following 
failed version. 

The compound presentation consisted of an 
arm and leg discovered presenting in labour 24 
hours after version during which premature 
rupture of the membranes had been occasioned. 
The patient was delivered by internal version 
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and breech extraction. In 4 cases labour came 
on within 24 hours and its onset may have been 
attributable to the trauma of the version. 
Figure 2 gives the maturity at the time of 
onset of labour. It shows that version is seldom 
responsible for the onset of premature labour. 


EXPLANATIONS FOR FAILURE 


An analysis was made of the failures in order 
to try and discover their reason. The most 
important single factor overshadowing all else 
was the maturity at which the version was under- 


TasBLe VIII 
Probable Factors Responsible for Failure 
(Apart from Maturity) 


No 
Little liquor 5 
Gross obesity ae a fs ne iy 3 
Slowing foetal heart ea ay = a oe 
Ante-partum haemorrhage 2 
Hydramnios e 1 
Pendulous abdomen 1 


taken (Table IV). Other difficulties noted are 
shown in Table VIII. 

Almost invariably there is a slowing of the 
foetal heart which may persist for several 
minutes but one has never failed to see this 
recover without any treatment other than the 
administration of oxygen. In 2 cases, however, 
this slowing was sufficient to deter further 
attempts at version. On several occasions at 
subsequent delivery the liquor seemed to be 
tinged with green, evidence of intimate ad- 
mixture with small amounts of meconium 
probably shed coincidently with the slowing of 
the foetal heart. Haemorrhage occurred twice, 
once due to placenta praevia and once for an 
undiscovered reason. It will be seen from 
Table VI that 4 of the cases were complicated 
by placenta praevia, but in 3 no bleeding 
occurred until the onset of labour weeks later, 
the condition remaining unsuspected. The 
fourth case bled at repeat version at 39 weeks. 


METHOD OF DELIVERY 


Table IX gives the final method of delivery in 
the series. 
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TABLE IX 


Method of Delivery in 102 Cases Requiring Version under Anaesthesia 

















Presentation Parity No. Method of Delivery 
; Forceps Caesarean 
Normal Delivery Section 
Vertex 79 (two stillbirths, Primigravidae 31 13 i] 7 
two neonatal deaths) Multigravidae 48 34 6 8 
Assisted — bateounl Cosme 
Breech pension Version and Seatien 
Delivery Extraction = 
Breech 22 (one stillbirth) Primigravidae 14 8 5 - 1 
Multigravidae 8 7 - ~ I 
pom and leg Multigravida 1 - ~ 1 - 





Twenty-three cases were delivered by the 
breech with the loss of 1 infant weighing 
3 pounds 9 ounces extracted from a toxaemic 
mother. Seventeen cases in all were delivered 
by Caesarean section, a rate of almost 17 per 
cent. The indications for the operation are given 
in Table X. 

The foetal distress and irregular uterine action 
present in 9 of the vertex cases were probably 
due to disproportion. These patients all had 
what was considered to be an adequate trial of 
labour which fact will make for easier manage- 
ment in a subsequent confinement. This is in 
contrast to regimes where version is not practised 
and where, although excellent foetal results are 
achieved even in uncomplicated cases, this is 


only at the expense of a Caesarean section rate 
of up to 20 per cent. 

An adequate trial of labour cannot be given 
with the breech presenting although one is pre- 
pared to admit that the experienced observer 
can learn much from the progress and type of 
uterine contractions in early labour, no matter 
what the presenting part. Many of the antagon- 
ists of version however perform Caesarean 
section on clinical estimates alone without even 
the short modified breech type trial labour and 
one cannot but feel that many mothers not only 
are being subjected to unnecessary sections for 
their current breech presentation but their 
whole obstetrical future is being jeopardized by 
the prospect of a series of abdominal deliveries. 


TABLE X 


Indications for Caesarean Section in 17 Cases 








Pescentation “Indication No. 
Vertex 15 (16 per om ‘ Foetal dienes ? Sa Ac ‘ id - 6 
(ten cases complicated by severe toxaemia) Irregular uterine action oa ; es Sa 3 
Placenta praevia .. ii yi - aa oe 3 
Prolapsed cord , I 
Maternal age, build and toxaemia_ 2 





Roan 2 (- 6 per cent) 


Placenta praevia 


Prolapsed cord 
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EXTERNAL CEPHALIC VERSION 
CONTRA-INDICATIONS TO VERSION 


Version should not be attempted where a 
Caesarean section, subsequently, is contemplated. 
A multiple pregnancy also is a contra-indication 
yet this must be one of the commonest causes for 
failed version. Ante-partum haemorrhage un- 
doubtedly is an absolute bar whether the 
haemorrhage be due to placenta praevia or 
accidental separation of a normally situated 
placenta. The 4 cases of placenta praevia in the 
present series were unsuspected and undiagnosed 
prior to the attempts at version. The operation 
has little to offer in the presence of an abnormal 
foetus. 

Ruptured membranes usually contra-indicate 
version. 

It is often stated that in toxaemia version 
should not be performed, presumably because 
of the supposedly greater risk of causing 
accidental separation of the placenta. No such 
complication occurred in any of the 25 cases of 
toxaemia subjected to the procedure in this 
series. 


DISCUSSION 


Undoubtedly experienced operators can re- 
duce the foetai mortality in breech presentation 
to the level of that in vertex deliveries, but 
Macafee (1956), in reviewing 1,152 uncompli- 
cated breech deliveries taken from published 
hospital reports, shows a total corrected foetal 
mortality of 83 or 7-2 per cent. The overall 
figure for the country as a whole including 
hospitals which do not, or cannot publish 
reports and which usually are not so adequately 
staffed, cannot be presumed to be any better 
than this figure of 7-2 per cent. Until the 
nationwide mortality rate from vaginal breech 
delivery is considerably reduced one should not 
place too much emphasis on the good results in 
small selected series, and one agrees with Lewis 
(1956) “‘. . . external version, with anaesthesia 
when necessary, remains the most logical, and in 
practice the most successful, solution to the 
problem”. The outcome in breech delivery 
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undoubtedly is dependent on the experience of 
the operator, his help and his environment. 
Where an experienced obstetrician may not 
always be available and where experienced help 
may not always be to hand, undoubtedly 
version under anaesthesia carried out at a time 
convenient to all concerned and with a mortality 
which may be less than | per cent, is well worth 
while. 


SUMMARY 


One hundred and two successive cases of 
external cephalic version under anaesthesia are 
presented with a foetal loss attributable to the 
version of less than 1 per cent. Attention is 
focused on the importance of version under 
anaesthesia in isolated obstetrical units where 
experienced help is not always to hand and 
where professional help at any level may not be 
available. The opinion is expressed that a low 
breech foetal mortality achieved by an increased 
rate of abdominal delivery may not be for the 
ultimate good of the patient and that recent 
articles on breech delivery do not mention with 
sufficient emphasis that the outcome of breech 
delivery is not only dependent upon the experi- 
ence of the operator but also his help and 
environment. 


REFERENCES 


Cox, L. W. (1955): J. Obstet. Gynaec. Brit. Emp., 62, 395. 

Daley, D., and Michael, A. M. (1953): J. Obstet. Gynaec. 
Brit. Emp., 60, 492. 

Fell, M. R. (1953): Lancet, 2, 364. 

Freeth, D., and MacVine, J. S. (1951): Brit. med. J., 2, 
881. 

Grimes, W. H., Bartholomew, R. A., Colvin, E. D., 
Fish, J. S., and Lester, W. M. (1952): J. Amer. med. 
Ass., 148, 788. 

Hay, D. (1959): J. Obstet. Gynaec. Brit. Emp., 66, 529. 
Lewis, T. L. T. (1956): Progress in Clinical Obstetrics 
and Gynaecology. Churchill, London. p. 205. 

Macafee, C. H. G. (1956): Med. Press, 236, 268. 

Peel, J. H., and Clayton, S. G. (1948): J. Obstet. Gynaec. 
Brit. Emp., 55, 614. 

Vartan, C. K. (1945): J. Obstet. Gynaec. Brit. Emp., 52, 
417. 

White, A. J. (1956): J. Obstet. Gynaec. Brit. Emp., 63, 706. 








TUMOUR INHIBITION 


BY 


DURING GESTATION 


RACHEL STEIN-WERBLOWSKY, M.D. 
The Marie Curie Hospital, London, N.W.3 


MALIGNANT changes during gestation can occur 
in the cervix uteri, breast, ovary or any other 
organ or tissue. Only the endometrium is a 
notable exception. Fundal adenocarcinoma 
during pregnancy is practically non-existent. 
De Lee and Greenhill (1947) know of no more 
than 8 proven cases. The decidua has another 
remarkable property: it protects the uterus from 
trophoblastic invasion. Chorionic villi can 
erode their way into the uterine wall and blood 
vessels—but under normal conditions this 
penetration is confined to the uterus only. 
Chorionepithelioma with its rapid invasion and 
secondary spread may, however, be found post- 
partum or post-abortum (Park and Lees, 1950). 
Its presence during or immediately after preg- 
nancy is quite exceptional (Siegeler and Franz, 
1959). This resistance to malignant transforma- 
tion and invasion appears to be specific to 
maternal tissues. Congenital malignant tumours 
of the newborn are known to exist (Flanagan, 
1954). 

Experimental work on the influence of preg- 
nancy on tumour growth in laboratory animals 
has been described by various authors. It has 
been claimed that a mutual antagonism exists 
between these two types of growth as evidenced 
by the inhibitory action of gestation on tumour 
growth (Bly et a/., 1955; Homburger and Tregier, 
1954; Frohberg and Mathiess, 1956; Falcidieno 
and Carratino, 1957; Frohberg, 1958). Others 
were unable to confirm these findings (Paschkis 
and Cantarow, 1958; Schrimpf, 1958). 

In the present paper an attempt will be made 
to relate the aforesaid clinical observations to 
experimental findings. An investigation will be 
made on the possible local and systemic factors 


specific to gestation and on their influence on 
intra- and extra-uterine tumour growth in 
laboratory animals. 


MATERIALS AND METHODS 


The investigation was carried out on rats 


and guinea-pigs. The rats were white Wistar 
females, 4 months old and weighing 150 g. 
They were housed in cages of 6 and fed on 
diet 41 and water ad lib. The guinea-pigs were 
females weighing 500 g. and about 3 months old. 
They were fed on diet 18, cabbage, hay and 
water ad lib. 

The rat tumours used were Jensen’s rat 
sarcoma (JRS), Walker carcinoma and chorion- 
epithelioma induced in this laboratory (Stein- 
Werblowsky, 1960). 

The chorionepithelioma was induced in the 
rat by removing a 2-weeks old foetus and 
dusting the placenta in situ with dimethyl- 
benzanthracene powder. After 5 months a large 
intra-uterine tumour was obtained which histo- 
logically had both sarcomatous and chorion- 
epitheliomatous features. The ovaries of tumour 
bearing rats showed large haemorrhagic cysts 
in the majority of animals. The Aschheim-Zondek 
test was negative but was equally negative with 
urine from normal pregnant rats. It was sensitive 
to the folic acid antagonist, methotrexate, 
which is known to inhibit chorionepitheliomata 
in the human. This tumour is transplantable and 
highly malignant and grows rapidly if inoculated 
into the uterine horn. 

For the guinea-pigs a Dael tumour was 
utilized. Inoculations were made by trocar. The 
rats were mated by placing 3 females, whose 
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TUMOUR INHIBITION DURING GESTATION 


oestrus was previously ascertained by the 
vaginal smear method, and 2 males in one cage. 
The presence of a vaginal plug was taken as a 
sign that copulation had taken place. 

The nature of the possible inhibitors specific 
to gestation was studied by examining various 
systemic and local factors. 


Possible Systemic Agents 
(a) Blood from pregnant rats was removed by 
cardiac puncture and injected into tumour- 
bearing rats. Three’ subcutaneous injections 
of 1 ml. were given within 4 days. The 
control animals received blood from male 
donors. 
Placentae were removed from rats in the 3rd 
week of gestation and implanted sub- 
cutaneously into rats together with ipsi- or 
contra-lateral inoculations of JRS fragments. 
(c) JRS was inoculated subcutaneously into 
rats before mating and in various stages of 
gestation. 


(b 


~_— 


Possible Local Factors 

(a) Ovum. JRS fragments were inoculated into 
5 to 14 days old ova. The control, virgin 
animals were given inoculations into the 
uterine lumen. 

Placenta and membranes in situ. The foetus 
was removed and JRS tumour fragments 
inoculated into the membranes. 

Decidua. JRS, Walker carcinoma and 
chorionepithelioma fragments were inocu- 
lated into the uterine lumen at different 
stages of gestation ranging from 12 hours 
after mating to the 18th day of pregnancy. 
The Dael tumour fragments were implanted 
into the uteri of guinea-pigs in the 2nd and 
3rd week of gestation. In order to avoid 
dissemination of tumour cells into the 
peritoneal cavity, various methods were 
employed: simple inoculation with the 
uterine horn in situ, fixation of the ovarian 
end of the horn to the abdominal wall 
and inoculation via the abdominal stoma, 
exteriorization of the uterine horn and 
inoculation into the exteriorized part, and 
inoculation of a tumour fragment into the 
uterine horn with a ligature above and 
below. 


(b 
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Special attention was also given to the time 
factor. Thus tumours were inoculated at certain 
phases of gestation, i.e., from 14 days before 
mating, 12 hours after mating and during each 
week of gestation. Their growth was then com- 
pared with that in male or virgin rats inoculated 
by means of identical techniques. 

The animals were killed 10-18 days after 
tumour implantation. 


RESULTS 

Of the 360 rats mated and inoculated 12 hours 
after mating, 197 only proved to be pregnant. 
The rate of intra-uterine tumour growth in 
pseudo-pregnant rats as compared to growth in 
virgin rats can be seen in Table I. 

Systemic agents had no influence on tumour 
growth as demonstrated by the following 
findings. 

(a) Of 8 tumour-bearing rats injected with blood 
from pregnant animals all tumours con- 
tinued to grow at the same rate as in 6 out 
of the 7 control animals. 

(6) Eight animals receiving subcutaneous 

placental and tumour implants simultane- 

ously showed tumour growth similar to that 
of the controls. There was a marked ten- 
dency of the placentae to become necrotic. 

Sixteen animals receiving tumour inocu- 

lations in various periods ranging from 14 

days before to 17 days after mating showed 

no difference in tumour growth as compared 

with that of 16 controls. There were 2 

regressions in the experimental group and 2 

among the controls. 

Only certain local factors seemed to be of 
importance. Whilst inoculation into the ovum 
or membranes did not result in any significant 
tumour regressions, implantation into the 
decidua showed marked tumour inhibition, pro- 
vided inoculations were performed early in 
pregnancy (Table II). Thus tumour inoculated 
into the uterine horn within 12 hours of 
copulation only grew in 24 out of 197 animals 
(12-5 per cent). Tumours inoculated at a later 
stage, however, grew in 54 out of 88 animals 
(61 per cent). The percentages of intra-uterine 
tumour growths in both control series were 
61 per cent and 65 per cent respectively. 
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TUMOUR INHIBITION DURING GESTATION 


The experiments with the guinea-pigs did not 
yield any satisfactory results as all 15 pregnant 
animals aborted after tumour inoculation. 
There was rapid intra-uterine growth in the 31 
controls. 


DISCUSSION AND SUMMARY 


In our experiments we have been unable to 
detect any systemic tumour inhibiting factors 
during gestation. Subcutaneous inoculations of 
tumours in the various phases of pregnancy, 
injection of blood from pregnant animals into 
tumour-bearing hosts and transplantation of 
placentae into tumour-rats did not arrest or 
inhibit tumour growth as compared to that of 
the controls. These findings differ from those 
of Homburger and Tregier (1954), Bly et al. 
(1955), Falcidieno and Carratino (1957) and 
Frohberg (1958) but confirm the conclusions of 
Paschkis and Cantarow (1958) and Schrimpf 
(1958). 

The study of iocal, i.e., uterine factors specific 
to pregnancy, presented many technical diffi- 
culties. All the tumours used, particularly the 
JRS, had a great tendency to spread on to the 
peritoneal surfaces and to implant themselves 
along the sites of injury or on the needle tracts. 
Various techniques were tried to avoid dis- 
semination of tumour cells into the peritoneal 
cavity such as the exteriorization of the uterine 
horn or the fixation of the ovarian end of the 
uterus to the abdominai wall. The most satis- 
factory technique was the double ligature of the 
uterine horn above and below the tumour graft, 
but even there growth along the needle tract 
could not always be avoided. The chorion- 
epitheliomatous tumour exhibited least tendency 
to spread into the peritoneal cavity. 

Inoculation of tumour fragments into the 
ovum or into the membranes after removal of 
the foetus did not induce significant tumour 
regressions. In 19 ova inoculated there were 9 
tumours. One might conclude that neither the 
placenta in situ nor the membranes have any 
marked tumour inhibitory properties. Gross 
(1932) was equally unable to find such properties 
in the placenta or Wharton’s jelly of the human. 

The remaining local factor, the decidua, gave 
different results. The non-pregnant endometrium 
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is receptive to tumour growth both by chemical 
induction (Ilfield, 1936; Castellano and 
D’Amour, 1944; Bonser and Robson, 1950) 
and by transplantation (Mohs and Guyer, 
1937; Homburger et a/., 1956; Wilson, 1960). 
These authors found .he endometrium particu- 
larly receptive in the pseudo-pregnant state, a 
finding which could not be confirmed in our 
series. 

The decidua is receptive to tumour grafts 
provided that these are inoculated into the 
uterine horn 3 or more days after mating. 
Inoculations in the earlier phases, particularly 
within 12 hours after mating, resulted in an 
incidence of only 12-5 per cent of intra-uterine 
tumours. It is conceivable that the decidua in 
the early phases of gestation is refractory to any 
form of implant—be it tumour or ovum. The 
ovum of mice only implants itself 5 days after 
fertilization (Snell, 1941) and till such time it 
floats freely in the uterine lumen. A tumour 
graft would not survive for such a period unless 
it could grow on to a suitable substrate. 

The results with the chorionepitheliomatous 
tumour are of particular interest. This tumour 
is characterized by its rapid invasion into the 
uterine tissue. In our experimerts it showed 
massive tumour growth in the cornua of non- 
pregnant rats whilst in the animals which were 
shown to be pregnant there were only 2 tumours 
among the 24 rats inoculated 12 hours after 
mating. 

From the above animal experiments it appears 
that a certain factor in the decidua inhibits 
implantation during the early phases of gesta- 
tion. No such factor could be demonstrated in 
extra-uterine or foetal tissue. These findings 
confirm the clinical observation on the possi- 
bility of co-existence of pregnancy and extra- 
uterine tumours. The human decidua appears to 
have a resistance to invasion somewhat similar 
to that found in the rat, though in the human 
case this resistance seems to last throughout 
pregnancy. 

It would be of interest to repeat this experi- 
ment on different species, particularly on larger 
mammals. Apart from its bearing on gynae- 
cology, it may have a more general significance. 
The implantation of circulating tumour cells 
is the pre-requisite to the establishment of 
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metastatic growth. It is therefore suggested to 
investigate the action of decidual extracts on the 
implantation of metastatic tumour cells. 
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VULVAL CARCINOMA COMPLICATING 
CONDYLOMATA ACUMINATA 


BY 


Mostyn P. Emprey, M.A., M.D., F.R.C.S.E., M.R.C.O.G. 
Nuffield Department of Obstetrics and Gynaecology, University of Oxford 


THERE are surprisingly few recorded instances 
of carcinoma of the vulva occurring as a result 
of malignant metaplasia in condylomata 
acuminata. A few references to the subject are 
made by German authors. Among them Treite 
(1941) quotes the views of Kehrer (1929) when 
dealing briefly with the subject of malignant 
metaplasia in benign papillomata; he suggests 
that persistent mechanical irritation and con- 
comitant vulvitis are predisposing factors in the 
malignant degeneration of benign papillomata 
and that malignant metaplasia occurs less 
frequently with condylomata acuminata than 
with other papillomata because of the lower age 
incidence. Describing a recent case, Charlewood 
and Shippel (1953) suggest that the condition 
may be more frequent in negroes than whites. 

The following is a brief record of a very large 
carcinoma of the vulva arising in a pre-existing 
mass of condylomata acumina in a young white 
woman. 

Case History 

A 33-year old, para-2, very obese (18 stone) and of 
low intelligence, presented in October, 1957 complaining 
of a sweliing of the vulva. She stated that a mass of warts 
had been present at the vulva for 11 years, that it had 
been getting bigger for 3 years, while there had been some 
bloodstained discharge for 3 months. The menses were 
regular and normal. 


Examination showed (Fig. 1) a large, florid, 
papillomatous growth, approximately 4x3 
inches, involving the right labium majus and 
adjacent thigh and resembling a large mass of 
condylomata acuminata. There were smaller 
papillomata elsewhere about the introitus. Less 
obvious (and only properly displayed under 
2 Pl. 


anaesthesia) was a further tumour involving the 
anterior part of the vestibule and urethra, having 
similar overall characteristics but more clearly 
ulcerated. Mostly the papillomata were firm 
and fleshy but in two areas—in the right groin 
and about the urethra—the margins of the 
growth showed more sinister characteristics, 
were hard, bled on touch and showed com- 
mencing friability. There was a palpable lymph 
node in the right groin. 

Biopsy of representative sites showed that in 
most areas the histological appearances were 
those expected of condylomata acuminata, with 
marked acanthosis, elongated branched rete 
pegs and a slight degree of parakeratosis. 
Adjacent to the urethra and towards the peri- 
phery of the tumour in the right groin there 
was no denying the malignant nature of the 
growth. Sections from these areas showed 
stromal invasion by moderately differentiated 
squamous epithelioma in which nuclear pleo- 
morphism and mitoses were frequent. 

Radical vulvectomy, with sacrifice of the lower 
urethra and block dissection of the regional 
lymph nodes, was undertaken on Ist November, 
1957. Because of the extensive nature of the 
growth, a very wide excision of skin was 
necessary but even in the neighbourhood of the 
urethra the excision was well clear of the 
growth. There was a group of obviously malig- 
nant nodes in the right inguinal chain but 
glands in relation to the iliac vessels were not 
involved. The raw area left after excision was 
covered on the fifth post-operative day with split 
skin grafts cut at the time of operation. Despite 
nursing difficulties in an unco-operative and 


503 








504 


obese patient post-operative healing was satis- 
factory. The patient was discharged on the 
twentieth post-operative day. 

Examination of the specimen removed showed 
that while the histological pattern of most of the 
papillomata was benign, the para-urethral 
tumour and the periphery of the large tumour 
in the right groin showed extensive stromal 
invasion by masses of fairly well differentiated 
squamous cell carcinoma of spinal cell type 
(Fig. 2). Lymph nodes in the right groin were 
infiltrated with a rather more anaplastic 
squamous carcinoma (Fig. 3). 

Progress was satisfactory for 6 months when 
the recurrence of a few small papillomata at the 
margins of the grafted area was first noted. 
Biopsy showed these to have the benign 


character of the original condylomata. Three 
months later the papillomatous proliferation 
was much more obvious, particularly on the 
left of the urethra where there was commencing 
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necrosis, and recurrence of squamous cell 
carcinoma was confirmed histologically. Un- 
fortunately, the patient at first refused further 
treatment and there was 6 weeks delay before 
local implantation of radium was undertaken. 
There was a little temporary improvement but 
gradually a large excavated carcinomatous 
ulcer developed. Death eventually occurred 
from carcinomatosis in December, 1959. 


SUMMARY 


A vulval carcinoma complicating condylomata 
acuminata is described. 
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Fic. 1 
The vulval tumour. 
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FIBROMYOMATA AND POLYCYTHAEMIA 


BY 


D. N. Menzies, M.B., F.R.C.S.Ed., M.R.C.O.G. 


Lately Senior Registrar 
The Women’s Hospital, Liverpool 


POLYCYTHAEMIA, Or more accurately poly- 
cythaemia rubra, is not uncommon in middle 
age. The primary condition, polycythaemia 
vera, is a disease akin to chronic leukaemia. 
Polycythaemia secondary to other lesions, also 
known as erythrocytosis, is different in many 
respects. In the primary type there is hyper- 
plasia of all three elements of the haemo- 
poietic tissue. In secondary polycythaemia, the 
hyperplasia is of the erythron only. Further, 
splenomegaly occurs in polycythaemia vera and 
not in erythrocytosis. However, differentiation 
between the two may present difficulties and the 
only real proof of distinction is a cure following 
removal of the causal factor. 

Many lesions are known to cause secondary 
polycythaemia. In some, such as cardiac or 
chronic pulmonary disease, the cause is expli- 
cable. In other cases the problem is whether or 
not the two conditions are causally related. If 
they are so related which comes first, or are both 
dependent on some other factor? 

Examples quoted by Whitby and Britton 
(1957) are: splenic vein thrombosis, visceral 
syphilis, poisoning with aniline derivatives, 
pituitary basophilism, chorea, and tumours 
both benign and malignant. 

Kepler et al. (1944) described polycythaemia 
associated with virilizing tumours. Damon et al. 
(1958) reported 10 cases due to renal carcinoma; 
they also reviewed a further 20 similar cases. 
Many writers on the subject refer to the associ- 
ation with uterine fibroids, but so far I have 
found only 6 cases in the literature. 

Thomson and Marson (1953) saw the syn- 
drome in a woman of 48 years, with a haemo- 
globin of 148 per cent. The fibroid appears to 
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have been the size of a twenty-week pregnancy 
and to have been subserous. Two years later, 
Horwitz and McKelway (1955) found two cases 
in their records. One of these appears to have 
been a case of polycythaemia vera for there was 
no response following hysterectomy. Their 
second patient was cured up to 8 years after 
hysterectomy. In this case the fibroid was large 
and vascular, situated in the broad ligament. 

In the same year Engel and Singer (1955) 
recorded the case of a 38-year-old negress. The 
tumour is described as being subserous and 
massive. Fleming and Markley (1957) found a 
similar tumour. They stated that it showed 
interstitial oedema and lay within the broad 
ligament. Singmaster (1957) performed marrow 
puncture at the time of hysterectomy. The 
fibroid in his case reached the level of the 
umbilicus. 

It appears that in only one case, described by 
Babuna et al. (1959), was the fibroid submucous 
in position. The tumours in the cases recorded 
here resemble those described prior to Babuna’s 


paper. 


CASE RECORDS 
CASE 1 


In June, 1958, a virgin of 45 years was seen. 
She had no menstrual irregularity and no 
menorrhagia. Her main complaint was in- 
creasing abdominal distension over a period of 
one year. Subsidiary complaints were ankle 
oedema, present for six months, and numbness 
of both thighs. For six months she had what 
were described as “spells of dizziness”, not 
accompanied by loss of consciousness. 
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She appeared in good health, there was no 
obesity and no hypertension. A large firm 
swelling was found extending from the xiphi- 
sternum to the pouch of Douglas. The tumour 
was continuous with the cervix, but displaced it 
forwards. 

The patient was admitted for laparotomy and 
found to have polycythaemia. The haemoglobin 
level was 135 per cent (20 g. per cent) and the 
red cell count 6-5 million cells per c.mm. The 
cells were normocytic and the white cell count 
was normal. On 4th July laparotomy was per- 
formed. The tumour was a massive left-sided 
broad ligament fibroid. Total hysterectomy and 
bilateral salpingo-odphorectomy was done. She 
bled only moderately, but inevitably there was 
much dissection and tissue traction. The spleen 
and kidneys were normal at the close of the 
operation. 


Tumour 


The fibroid measured 23 cm. by 13 cm. by 
16 cm. and weighed 11} pounds. Histologically 
it was not remarkable, apart from some cystic 
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areas which appeared to be filled with oedema 
fluid. There were no areas of malignancy or 
necrosis. 


Post-operative Progress 

Immediately following operation, in spite of 
good respiratory movements and a clear airway, 
the patient was cyanotic. The blood pressure 
was only 90/60 mm. Hg and two bottles of small 
pool plasma were given rapidly. The cyanosis 
disappeared dramatically. A low-grade pyrexia 
persisted for some eight days and this did not 
respond to a course of penicillin and strepto- 
mycin. No cause could be found and it was 
assumed to be due to absorption of blood from 
the bed of the fibroid. On 24th July, that is 21 
days after operation, slight vaginal bleeding 
occurred and a small left-sided broad ligament 
haematoma was found. Renal function, as shown 
by intravenous pyelography, was normal. 

The haematoma resolved without further 
treatment and 36 days after laparotomy the 
patient was discharged. She was followed for 
over two years and was last seen in August, 1960. 
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After operation her haemoglobin dropped 
sharply (Fig. 1). Following discharge from 
hospital it showed a slow rise to a level of 97 
per cent (Fig. 2). The cell count varied, but after 
discharge the tendency was towards a level of 
about 4 million cells per c.mm. (Fig. 3). The 
immediate drop in the haemoglobin level and 
red cell count was dramatic, even allowing for 
the plasma transfusion. Prior to the trans- 
fusion the haemoglobin level must have been 
high for there to be cyanosis. Fleming and 
Markley (1957) performed venesection prior to 
laparotomy, but I would prefer to await the 
haemorrhage which can be reasonably expected 
at the time of removing these tumours. If the 
blood volume has to be restored, plasma trans- 
fusion is the method of choice. Such treatment 
should correct cyanosis by haemodilution. To 
give whole blood is dangerous in these cases, as 
illustrated by the following case treated in 1951. 


Case 2 

The patient was aged 57 years and was post- 
menopausal. She was thin, dyspnoeic and 
hypertensive (230/140 mm. Hg). Her blood 
urea was raised, being 65 mg. per cent. Her 
haemoglobin was 110 per cent. There was 
ventricular hypertrophy. The fibroids were 
calcified and extended above the umbilicus and 
into the broad ligament. At hysterectomy there 
was some bleeding and a single pint of whole 
blood was given slowly. The patient suffered 
left ventricular failure and died after 48 hours. 


CASE 3 

There is available also the record of a third 
case. A virgin of 42 years was found to have 
multiple fibroids reaching the umbilicus. The 
haemoglobin was 120 per cent and the patient 
was noted to be plethoric and obese. Her blood 
pressure was 150/100 mm. Hg. A hysterectomy 
was done and one pint of blood was given. Six 
days later the patient had a pulmonary embolus 
and died. 


DISCUSSION 
The question is, if fibroids are common, why 
is polycythaemia not widely recognized? During 
1959 we were aware of the association and a 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


special note was made. One hundred and thirty- 
seven women with fibroids were seen, but there 
was no conclusive evidence of polycythaemia 
in any. This is in accord with Horwitz and 
McKelway (1955) who examined 200 case 
records without finding one case of secondary 
polycythaemia. It would appear to support the 
view that the association fibroids and polycy- 
thaemia is fortuitous. On the other hand, many 
women with fibroids complain of menorrhagia, 
but do not develop anaemia. May it not be that 
repeated menstrual blood-letting in fact masks 
many cases of erythrocytosis? Only when 
fibroids are truly subserous do they fail to 
distort or otherwise affect the endometrium. 
This suggests that such polycythaemia will 
only be recognized when massive fibroids are 
subserous. In general the cases mentioned 
suggest that this is so. 

Re-examining the case records with this in 
mind, I found that, of the 137 women with 
fibroids, only 27 had a haemoglobin level less 
than 75 per cent (10-8 g. per cent). Of the 110 
women without gross anaemia, 66 had menor- 
rhagia. Forty-three women had no menorrhagia 
and in one case the haemoglobin was not 
estimated. This means that nearly half the 
women with fibroids had a history of increased 
blood loss yet showed no significant anaemia. 
Unfortunately, even detailed blood examination 
might not reveal a secondary polycythaemia 
whilst it is, as it were, under physiological 
treatment. 


Aetiology 

Horwitz and McKelway (1955) were impressed 
by the venous engorgement seen about these 
tumours. They suggested the possibility of 
arterio-venous shunts. There can be little doubt 
that the periphery of such tumours is very 
vascular (Fig. 4), but even were such peripheral 
defects present the result should be an increase 
in the total blood volume, rather than the red 
cell mass. Another explanation to be con- 
sidered is the possible prolongation of red cell 
life. But London et al. (1949) showed that in fact 
the life of the red cells was within normal 
limits. Their work confirmed that there is an 
increased erythropoiesis and it is now accepted 
that this is a response to one or possibly two 
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Fic. 4 


Hysterogram with intravasation. Broad ligament fibroid. 
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plasma erythropoietins. The main point of 
interest has been to find in which organ the 
erythropoietin is produced. 

In response to changes in oxygenation of 
blood, haemorrhage, or an injection of cobalt, 
normal rats increase their secretion of plasma 
erythropoietin. The facts are well described by 
Jacobson and his colleagues (1957) who speak 
of “Dynamic equilibrium of the erythron 
determined by the oxygen supply and demand 
relationship”. Under certain conditions the 
response is altered and this can be shown by 
injecting the plasma from treated rats into a 
further group, previously made anaemic. 
Goldwasser et al. (1958) showed that bilateral 
nephrectomy prevented the production of 
erythropoietin. If any portion of the renal 
cortex remained then erythropoietin was still 
produced, even after bilateral ligation of the 
ureters. Naets (1958) used experimental dogs 
but had similar results. Osnes (1958) carried the 
search further, combining surgical extirpation 
with irradiation of the whole or parts of the 
exposed kidneys. He tried to associate erythro- 
poiesis with changes seen in the juxta-glomerular 
cells. His results were not conclusive and 
necessitated the introduction of a second factor 
which he named ‘“‘juxta-glomerulin”. Recently 
Jones et al. (1960) estimated erythropoietin 
secretion in two cases of secondary polycy- 
thaemia cured by nephrectomy. The erythro- 
cytosis was secondary to polycystic disease in 
one case and hydronephrosis in the other. These 
are not neoplastic conditions, but Malpas (1957) 
casts some doubt as to whether or not fibroids 
are true neoplasms. However, fibroids have not 
shown previously any evidence of secretory 
activity. A more likely explanation is that, as 
retroperitoneal tumours, they cause secondary 
changes in one or both kidneys which then 
produce an increased amount of erythropoietin. 


CONCLUSION 


Women with polycythaemia have an increased 
risk from operation. Without treatment the 
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condition is distressing and _ potentially 
dangerous. The danger increases as the disease 
progresses. 

Many cases of uterine fibromyomatosis are 
seen each year. Detailed blood examinations are 
not always needed, but relatively simple pro- 
cedures, including renal investigation, will reveal 
established polycythaemia. This in turn will 
reduce operative mortality and may help to 
prove the aetiology. 
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J. M. MUNRO KERR 


M.D., C.M., F.R.F.P.S., F.R.C.O.G., LL.D. 


PROFESSOR J. M. Munro Kerr, Professor 
Emeritus and formerly Regius Professor of 
Midwifery and Gynaecology at Glasgow Uni- 
versity, died at Canterbury on 7th October, 
1960, towards the close of his ninety-second 
year. His death marks the end of an epoch 
in obstetrics—an eventful era in which he 
played a leading part for over sixty years and 
in doing so established for himself an inter- 
national reputation and a permanent place in 
obstetric history. 

John Martin Munro Kerr was born in 
Glasgow on Sth December, 1868. His father 
was a ship-owner, and the same newspaper 
which intimated the birth of the baby 
announced on the advertisement page that 
three of the firm’s vessels were loading at the 
docks in readiness for their departure—the 
fine Clipper Barque “‘Tuisco”’, 360 tons, to the 
Barbados; the Beautiful Clipper Schooner 
“‘Menthorn”, 219 tons, to Bahia; and the 
Handsome Clipper Barque ““Mary Ada”, 328 
tons, to St. Vincent and Granada—details 
which convey more clearly than mere dates the 
significance of ninety-two years. 

He was educated at Glasgow Academy and 
Glasgow University where he graduated M.B., 
C.M. in 1890. Thereafter he spent two years 
in a variety of resident hospital appointments 
in this country, and in later years he was vastly 
amused when it was pointed out to him that the 
only record of his doings during this period is 
an entry in the Residents’ Journal of the Western 
Infirmary to the effect that he was famous in the 
mess for his rendering of the song, ““How can 
you treat a poor maiden so?” 
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The next two or three years were occupied 
by an intensive study of obstetrics and gynae- 
cology abroad—particularly in Berlin, Jena 
and Dublin. While in Dublin he developed for 
the Rotunda Hospital an affection which he 
retained for the rest of his life. He repeatedly 
spoke of it with admiration, and year by year 
he studied its Annual Report with the greatest 
interest. 

In 1894 he returned to Glasgow and became 
Assistant to Professor Murdoch Cameron who 
at that time was Regius Professor at the Uni- 
versity, a senior surgeon at the Royal Maternity 
Hospital, and senior gynaecologist at the 
Western Infirmary. In 1896 Munro Kerr was 
officially appointed to the Staff of the Maternity 
Hospital, and in 1900 he was elevated to the 
status of Visiting Surgeon. This was extremely 
rapid advancement, and indeed it entailed his 
promotion over the heads of several people who 
were senior to him. But time has justified the 
apparent injustice, and in speaking of this 
incident Munro Kerr always stressed the fact 
that this early appointment gave him his great 
opportunity when he was young enough in mind 
and body to use it to much greater advantage 
than he could have done had it come ten years 
later. 

Having acted as Assistant to Murdoch 
Cameron in the gynaecological wards at the 
Western Infirmary for several years he was 
appointed Chief of the second gynaecological 
unit in that hospital in 1907. Three years later 
he became the Professor of Obstetrics anc! 


Gynaecology at the Andersonian College of 


Medicine, one of the extra-mural schools which 
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no longer exist but which were 
institutions in their day. 

Then in 1911 he became the first occupant of 
the newly-established Muirhead Chair of 
Obstetrics and Gynaecology, a University 
appointment which carries with it the charge of 
a Unit in the Royal Maternity Hospital, and a 
Gynaecological Unit in the Royal Infirmary, 
Glasgow’s oldest hospital and the one in which 
Lister did his classic work. Later, in 1927, he 
succeeded Murdoch Cameron as Regius Pro- 
fessor at the University, which appointment 
he held until he retired in 1934 at the age of 
sixty-five. 

Such were the main steps in his academic 
career. But he had many other interests. All 
through his life he showed tireless enthusiasm 
for every form of medical activity. He was a 
Foundation Fellow of the Royal College of 
Obstetricians and Gynaecologists, its first Vice- 
president (1929-1932), a Member of Council 
from 1929-1935, and a Trustee from 1929-1947. 

In 1895 he became a Fellow of the Royal 
Faculty of Physicians and Surgeons of Glasgow, 
and in 1933 he was elected its President. He was 
a Fellow of the Royal Society of Medicine, 
Vice-president on several occasions, and Presi- 
dent of the Section of Obstetrics and 
Gynaecology for the years 1941 and 1942. In 
addition he was a Fellow (and later an Honorary 
Fellow) of the Edinburgh Obstetrical Society; 
and in turn a Fellow, President, and Honorary 
Fellow of the Glasgow Obstetrical and Gynae- 
cological Society. In 1922 and 1932 he was 
Vice-president, and in 1934 President, of the 
Section of Obstetrics and Gynaecology at the 
Annual Meeting of the British Medical 
Association. 

Inevitably, he was called upon at one time or 
another to act as External Examiner to the 
Universities of St. Andrews, Edinburgh, Liver- 
pool, London, and Manchester. His advice was 
also sought on many occasions by various 
departments, administrative bodies, hospital 
committees and the like; and for a number of 
years he was a member of the Board of Governors 
of the Royal Samaritan Hospital, Glasgow. 

Even the statement that he retired in 1934 
requires modification, for during the second 
world war he did his bit by acting as Medical 


important 
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Superintendent of the Kent and Canterbury 
Hospital. 

More than once I have heard Munro Kerr say 
that although he earned his living chiefly from 
his gynaecological practice, midwifery was his 
first love. Certainly it is as an obstetrician that 
he will be remembered. Perhaps this would have 
been so in any circumstances, but it is highly 
probable that the conditions prevailing in 
Glasgow when he entered the speciality played 
a large part in focusing his attention on obstetric 
problems. In these days, as a result of nearly 
a century of overcrowding, slumdom, poverty 
and malnutrition, rickets was prevalent through- 
out the city, and as there was no other maternity 
hospital in the town, all the worst cases had to 
be dealt with in the Royal Maternity Hospital. 
Just how common and severe pelvic contraction 
was at that period can be judged from the fact 
that during the twenty years 1889 to 1908, one 
in every thirty deliveries in the Hospital had to 
be effected by craniotomy on account of dis- 
proportion. At the same time, of course, the 
Hospital received all kinds of other obstetrical 
complications from Glasgow and the surround- 
ing counties. 

It was in this hard school of concentrated 
abnormalities that Munro Kerr acquired his 
enormous clinical experience, and on _ that 
experience he based his textbook of Operative 
Midwifery, first published under that title in 
1908. He submitted it as the thesis for the 
Doctorate of Medicine at the University and it 
gained him the degree “with high commenda- 
tion”. In a wider field it earned him fame 
throughout the world. 

His second masterpiece Maternal Mortality 
and Morbidity was published in 1933 when he 
was nearing the end of his active professional 
career. With the accumulated wisdom and 
judgment of a lifetime he reviewed the whole 
subject, directed attention to the “avoidable 
causes” and the means of eliminating them, and 
put forward a workable plan for a national 
maternity service. The mere compilation of the 
facts represents a staggering amount of work. 
Its value was immense, and was suitably 
recognized by the British Medical Association 
which awarded it the Katherine Bishop Harman 
Prize in 1934. 
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His third great achievement was his successful 
advocacy of the Lower Segment Caesarean 
Section; he was the first in Britain to appreciate 
the superiority of the new technique and to 
urge its adoption. It is only just—and Munro 
Kerr would have insisted—that the name of his 
friend and collaborator, Eardley Holland, 
should be linked with his in this connexion. 

Apart from these outstanding contributions 
he published a large number of papers on a wide 
range of subjects—so many in fact that I have 
known him to be taken completely by surprise 
on hearing a speaker quote from one of his 
articles that he could not remember having 
written. 

He was highly successful in another matter 
which is apt to be overlooked, viz. he stimulated 
experts in other branches of medicine to apply 
their specialized skill and knowledge to 
obstetrical and gynaecological problems. It was 
at his instigation that Professor Teacher took 
up the study of chorionepithelioma, became 
consultant pathologist to the Maternity Hos- 
pital, and eventually wrote a textbook on 
obstetrical and gynaecological pathology. 
Similarly he induced Professor Noél Paton to 
investigate the physiology of pregnancy and to 
publish his results in a volume entitled The 
Physiology of the Continuity of Life. Unfor- 
tunately he failed to persuade one of the pioneer 
radiologists in Glasgow to undertake X-ray 
pelvimetry—at least it seemed unfortunate at 
the time, but perhaps in the long run it is just 
as well, for the apparatus then available could 
not possibly have given good results and 
failure at that stage might have prejudiced and 
delayed future developments. 

In one capacity or another Munro Kerr was a 
teacher for approximately forty years, and for 
over twenty of them he was a Professor. So far 
as broad general principles are concerned he 
organized his department well, but it must be 
confessed that in matters of detail he was apt to 
bungle. As a rule, however, he wisely left these 
things to his assistants. Perhaps it is because 
they supplemented each other so well in this 
respect that he and James Hendry made such 
a splendid team. 

He was an excellent teacher of postgraduates, 
but his lectures to undergraduates were more 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


inspiring than instructive. It may be that this 
was intentional—at any rate it is certain that he 
did not like to see students slavishly writing 
down every word he said. With the object of 
discouraging this practice he published a paper- 
backed book of “Lecture Notes” containing 
only headings, important terms or phrases, 
brief notes and comments. These were printed 
on alternate pages leaving the opposite page 
blank so that the student could jot down such 
additional information as he chose. Rather 
surprisingly the scheme did not work well in 
practice (and was soon abandoned) largely 
because Munro Kerr found it irksome to 
approach each subject in the same way and to 
follow the same sequence term after term. 

Again with a view to helping the student he 
produced in collaboration with some of his 
colleagues in Edinburgh and Glasgow a Com- 
bined Textbook of Obstetrics and Gynaecology. 
This book has passed through several editions 
and is at present edited by his former assistant 
Dugald Baird. 

It was, however, as a clinical teacher in the 


wards, labour room and theatre that Munro ' 
Kerr excelled. He loved to demonstrate and | 


discuss cases, and I remember how a smile 
would break over his face and his whole 
expression light up when in the presence of a 
class of students his examination of a patient 
revealed something of interest. On 


—while all unconscious of the hour Munro 
Kerr discussed, described, questioned, quoted 
other authorities, recalled similar cases and, 
without knowing it, put the whole audience 
under his spell. 

To a lesser extent, something of the sort used 
to happen in the discussions following a paper 
at a medical society, or when in the course of 
one of his own communications he pushed aside 
his manuscript and spoke, as Novak said of 
himself, ‘‘out of the fulness of his heart’’. In 
these circumstances his manner became com- 
pletely informal, sometimes a little dramatic, but 
always fascinating. 

It should be noted in passing that he was also 
a good listener—and I was always impressed 
by the close attention he paid to the most 


such | 
occasions he forgot the clock—nurses would | 
go off in relays for meals and come back again / 
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amateurish paper by the veriest beginner and 
by the encouraging comments he made at its 
conclusion. 

Many people to whom he is known only by 
name must have wondered what manner of man 
Munro Kerr was as an individual, and no doubt 
some have tried to picture him from the 
portrait which hangs in the Royal College of 
Obstetricians and Gynaecologists. This was 
painted by Simon Elwes in 1953 and is almost 
a photographic likeness of Munro Kerr as he 
was then (apart from the hands, which are all 
wrong). The studio photograph here reproduced 
gives a truer impression of my old Chief as I 
like to remember him, taken as it was when he 
was in his prime. 

He was tall, slim, and erect; graceful in 
carriage and in his movements; perfectly 
dressed and well groomed always, tending 
sometimes to a degree of foppishness particularly 
when he sported a monocle, as he often did. 
His features were handsome; his expression 
alert, confident and eager. Even when standing 
still he gave the impression of pent-up energy. 
He had charming manners, and conversed easily 
on all subjects, his speech altering from an 
impassioned flow to a lazy drawl according to 
the topic in question. His natural courtesy 
belonged to a former age, and indeed when 
addressing ladies he often adopted what would 
be regarded at the present day as exaggerated 
gallantry. He enjoyed good food and choice 
wine; was an excellent host and a delightful 
guest. His views were catholic, he was free from 
bigotry—a citizen of the world and at home 
anywhere. Without condescension he would 
talk to a junior as to an equal, and I shall never 
forget how one morning when I was a very new 
house-surgeon he invited me to tell him exactly 
what I thought about a particular patient. 
“Tell me freely what is in your mind, for some 
of your ideas are better than mine, just as some 
of mine are better than yours.” 

Another likeable characteristic was his readi- 
ness to acknowledge that even a junior assistant 
might know more about some particular prob- 
lem than he himself did. Similarly he was 
always willing to admit a mistake. For instance 
on one occasion, seeing me make an unusually 
high incision he called out, ““What’s wrong with 
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the patient’s gall-bladder ?””—to the great delight 
of the students who burst into roars of laughter. 
But a few minutes later when it became evident 
that the incision was not in the least too high, in 
the very special circumstances, he turned to 
the class, ““Gentlemen, the laugh is on me. 
I was wrong. Dr. Hewitt was right. Remember 
this lesson in surgery as long as you live.” 

One of his great assets was a retentive memory, 
an example of which is available to everybody 
in the opening paragraph of his William 
Meredith Fletcher Shaw Memorial Lecture. 
“In a low-ceilinged lumber room on the top flat 
of the Old Glasgow Maternity Hospital— 
cleared of bedsteads and hospital junk and 
improvised as an operating theatre—I was 
introduced to the problem of contracted pelvis 
and witnessed my first Caesarean Section. This 
was in 1889, while I was a senior undergraduate. 
The patient was a rachitic dwarf with all the 
characteristic features . . . She shuffled into the 
simple operating theatre crowded to capacity 
by doctors—for word had gone round that 
Murdoch Cameron was going to perform a 
Caesarean section.” Across the gulf of sixty 
years he recalls the scene as clearly as if the 
event had happened the week before. Few papers 
in medical literature can have such a striking 
beginning, enhanced as it is by language of 
almost biblical simplicity. 

His recreations included reading, travel, 
sailing and golf. With his command of French 
and German he was one of the best read medical 
men of his day. He was a keen golfer, and when 
President of one of the golf clubs in Glasgow 
he presented a trophy for annual competition. 
Much to his delight the recently deceased 
R. A. Lennie, one of his successors in the Regius 
Chair, won this prize some years ago. For his 
own part Munro Kerr was not so accomplished, 
but he used to say that “There are two things 
I can always lay to my credit—I have never 
hurried a woman in labour, and I have always 
played as much golf as I could.” 

He had, of course, the pleasure of his family 
life. He married in 1899 a daughter of August 
Johanson of Gothenburgh. His wife died in 
1957 but he is survived by his son and three 
daughters. 

It is pleasing to record that his faculties, 
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mental alertness and capacity for enjoyment 
remained virtually unimpaired to the end. In 
reply to a note of congratulation on his ninetieth 
birthday he sent me, almost by return, a four- 
page closely-written letter full of news including 
his appreciation of “My Fair Lady’—and all 
written in script which was more or 
copper-plate. 

He was never awarded any official title or 
decoration, but in addition to the professional 
honours already mentioned he received the 
Honorary Degree of LL.D. of Glasgow Uni- 
Honorary Fellowship of the 


less 


versity, the 
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American Gynaecological Society, and of the 
Royal Academy of Medicine of Ireland. One 
distinction which he particularly appreciated 
was his unanimous nomination as first recipient 
of the Blair Bell Medal by the Royal Society 
of Medicine. Similarly the Glasgow Obstetrical 
and Gynaecological Society invited him to be 
the first William Hunter Memorial Lecturer 
an invitation which he accepted although he 
was then in his eighty-eighth year. 

It will be a long time before we see his like 
again. 
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R. A. LENNIE 


M.D., LL.D., F.R.F.P.S., F.R.C.O.G. 


| EMERITUS PROFESSOR ROBERT A. LENNIE, who 








held the Regius Chair of Midwifery at the 
University of Glasgow, died at his home in 
Helensburgh on 26th March. He was 72 years 
of age. 

Robert Aim Lennie was born on Sth April, 
1889, and was educated at the High School of 
Glasgow and Glasgow University, where he 
graduated M.B., Ch.B., in 1912. He was 
appointed to the staff of the Glasgow Royal 
Maternity Hospital in 1914, but on the outbreak 
of war he joined the R.A.M.C. in which he 
served till the end of hostilities. He was in 
command of the Desert Ambulance Train and 
was mentioned in dispatches. On returning to 
civil life he resumed his post at the Maternity 
Hospital and became a member of the gynaeco- 
logical staff of the Victoria Infirmary. In 1934 
he was appointed obstetrician in charge of 
wards in succession to the late Professor J. M. 
Munro Kerr at the Maternity Hospital, and 
gynaecologist tu the Vicioria Infirmary. 

A keen Territorial since the first world war, on 
the outbreak of the second world war he was 
given the charge of No. 4 Scottish General 
Hospital—later the Military Hospital, Drymen 
—where he served until recalled to civilian life 
by the Department of Health for Scotland, 
where his services were urgently required. He 
resumed his duties in the Maternity Hospital 


| and Victoria Infirmary and also took charge of 
| the gynaecological department of the Emergency 


Medical Services Hospital in Bangour. 

Professor Lennie was appointed to the Regius 
Chair of Midwifery at Glasgow University in 
1946, and shortly afterwards severed a long 
connexion with the Victoria Infirmary and took 
charge of the gynaecological department of the 
Western Infirmary adjacent to the University. 
On his retirement six years ago the University 
conferred on him the degree of LL.D. and the 
title of emeritus professor. 


| Pl. 


In his professional career, Professor Lennie 
was elected a Fellow of the Royal Faculty of 
Physicians and Surgeons, Glasgow, in 1926, 
proceeded M.D. in 1928, and was elected a 
Founder Member of the British College of 
Obstetricians and Gynaecologists in 1929, and 
served on its council from 1929 to 1935, 
becoming F.R.C.O.G. in 1936. Although not a 
prolific writer, he was the author of original 
articles of note and contributed to textbooks, 
one of the subjects of greatest interest to him 
being the management of difficult obstetric 
cases. He received many distinctions, having 
been president of the Glasgow Obstetrical 
Society, Honorary Fellow of the Edinburgh 
Obstetrical Society, chairman of the Central 
Midwives Board of Scotland, and Colonel 
Commandant of the St. Andrew’s Ambulance 
Association. 

Such a short and factual résumé of his 
professional career does little to describe the 
man, Robert Lennie, and his many colleagues 
and friends spread throughout the world will 
have deep regret at his passing. He had a charm 
and personality which endeared him to all with 
whom he had contact, colleagues, assistants, 
students, and patients all held him in the highest 
respect, and his dignified bearing masked the 
kind heart of a very generous and sympathetic 
friend. 

He was much appreciated as a clinician of the 
older school and was intolerant of the “‘easy way 
out” if he did not think such methods were 
justified and would be prepared to substantiate 
his opinion by demonstration if he considered it 
necessary. His sense of humour and brilliant 
and instantaneous repartee made him a very 
popular student teacher and his well-known 
reference to his younger colleagues as 
“‘membrane-puncturing episiotomizing radio- 
caesareanists” is typical of his personality. 

Lennie’s work included extensive studies in 
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contracted pelvis and its effects on labour and 
he was never happier than when teaching to his 
younger colleagues the possibilities of vaginal 
delivery in these cases. His study of cardiac 
disease in pregnancy gained him his M.D. and 
is still regarded as a classic in this subject. 

Bob Lennie, as he was known to all his 
colleagues and his many friends, had a great 
capacity for friendship and he determined, on 
being appointed to the Regius Chair of Mid- 
wifery, that all his colleagues should be on the 
best terms possible, a state of things which 
had not prevailed previously, and, in a very 
short time, this was achieved and continues 
still. 

During his occupancy of the Chair, Lennie 
did much to foster the friendly rivalry between 
the Edinburgh and Glasgow Schools of 
Obstetrics and he was instrumental in extending 
this friendly spirit not only in professional and 
scientific discussion, but also on the social side, 
where his geniality and capacity for light post- 
prandial speaking earned him the respect and 
friendship of his fellow obstetricians. 

He did much to help his junior colleagues in 
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their careers and took a great deal of trouble and 
spent much time in securing their advancement 
in the profession and there are many who owe 
him a debt of gratitude for his sound advice and 
help. 

Almost from its inception Lennie was a 
member of the Gynaecological Club, an institu- 
tion very dear to his heart and was most con- 
scientious and enthusiastic in his attendance 
at their meetings. While quite fearless in his 
criticisms, he was most popular and on his’ 
retiral from the Regius Chair he was elected an 
Honorary Member when, on his occasional 
attendance at Club meetings, he was greeted with 
affection by all members. 

Despite his many commitments, Bob Lennie 


found time to indulge in his favourite recreations , 


of golf, shooting, fishing and travel and it was 
characteristic of the man that by his geniality 
and, above all, his honesty and integrity, in all 
of these pursuits he made and kept very many 
friends outside his profession. 

Throughout his career Professor Lennie was 
encouraged and loyally supported by his wife! 
who survives him. 
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VIVIAN BARTLEY GREEN-ARMYTAGE 


M.D., F.R.C.P., F.R.C.S., F.R.C.0.G., Hon. F.A.C.S. 


V. B. GREEN-ARMYTAGE died at his home in 
London on 11th April, following a short illness. 
He had been engaged in his usual professional 
work and other interests with his customary skill 
and gusto until some three weeks before his 
passing. He had at first rallied strongly after 
surgical treatment and had actually begun, 
with characteristic drive and enthusiasm, to 
prepare material for his next projected trip 
abroad. Few, if any, in our time can have been 
so often and so warmly welcomed in such tours 
to other countries, as speaker at conferences, 
as demonstrator of gynaecological technique 


, and as a purveyor of good feeling between 


different races. 

He was born on 14th August, 1882, the son 
of a solicitor at Clifton, educated at Clifton 
College and the University of Bristol, and 
qualified in 1906, receiving clinical training at 
the Bristol Royal Infirmary. Following a period 
of medical study in Paris, he was in 1907 
commissioned in the Indian Medical Service 
and posted to Bengal, India, where he was 
subsequently to acquire so much skill and 
experience while serving in the Presidency 
General Hospital in Calcutta and, later still, 
in the Eden Hospital of the Medical College, 
Calcutta University. In 1912, he received the 
degree of M.D. from Biistol University. 

His experience and training in the Eden 
Hospital had decided the future course of his 
professional life, and his first book on obstetrics 
appeared in 1912. Soon however his career 
was interrupted by the first world war, 1914—- 
1918, during which he served in Europe, 
earning the Mons Star, being mentioned in 
despatches three times, receiving the Order of 
the White Eagle of Serbia with crossed swords, 
and being decorated Croix de Chevalier, 
Legion of Honour (in 1958, he was promoted 


to the rank of Officer). In 1917, he obtained the 
M.R.C.P. 

The war over, he returned to Bengal and the 
Eden Hospital. In 1922 he became Surgeon to 
the Hospital and Professor of Obstetrics and 
Gynaecology in the Medical College, Calcutta, 
where he continued to work until his retirement 
from the Indian Medical Service in 1933. During 
these years he was oppressed by the morbidity 
which sprang from malnutrition, associated 
diseases, dystocia and tropical infections, and 
he was moved to authorship because of the 
need for texts suited to Indian conditions. 
During those years nothing he wrote could have 
been more widely read, nor exemplified a closer 
personal study of tropical conditions, than his 
Management and Treatment of Diseases of 
Children in India. 

During these years of incessant toil and effort 
he gained much, not least a respect and under- 
standing of the people among whom he worked; 
and their friendship and confidence. Ties were 
formed then which were not broken on his 
retirement but which have been renewed by 
return visits, the latest of these in 1960, and 
extended by successive generations of Bengali 
and other Indian and Pakistani doctors whom 
he has aided in seeking advanced study in the 
United Kingdom. It is probable that when 
coping in Calcutta with the repair of fistulae 
he acquired, perforce, the delicate skill which he 
later displayed in operating for infertility. 
Likewise, in the operative repair of genital 
prolapse, so severely tested in Indian women 
engaged in heavy lifting and field work, he 
acquired the dexterity which later brought him 
renown for his craft in performing vaginal 
hysterectomy. 

On coming to London in 1933 to commence 
a consultant practice he was fortunate in being 
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welcomed to fill a vacancy on the staff of the 
West London Hospital. Here he was able to 
resume undergraduate teaching, using original 
and rather didactic methods to impress his 
students with the principles of gynaecology. 
Lack of a blackboard and chalk during waid 
teaching was no hardship, for a soapy finger 
and a window pane served even better for 
memorable sketch or diagram. In 1936 he joined 
the part-time consultant Staff of the Department 
of Obstetrics and Gynaecology at the Post- 
graduate Medical School of London, later 
incorporated in the Institute of Obstetrics and 
Gynaecology and here, as at the West London 
Hospital, he was able to display his surgical 
powers to visiting gynaecological surgeons and 
graduate students. In later years, his hospital 
surgical work has been largely confined to the 
problems of subfertility, in which he worked 
devotedly. 

Although he won the Montefiore Surgical 
Medal at the Royal Army Medical College in 
1910, he obtained most academic and pro- 
fessional recognition in the last thirty years, 
the latest award being the F.I.C.S. of Bristol 
University in 1958. He was elected to the 
Fellowships of three Royal Colleges in this 
country, and held the Honorary Fellowship of 
numerous foreign Obstetrical and Gynaeco- 
logical Societies. He served as an Examiner for 
the Royal College, for numerous Universities 
and for the Conjoint Board. He was a Fellow 
of the Medical Society of London and of the 
Royal Society of Medicine where he had been 
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President of the Section of Obstetrics and 
Gynaecology. As a Foundation Fellow and 
former Vice President of the R.C.O.G., he had 
generously endowed a Travelling Scholarship, 
an Anglo-American Lectureship, and _ lately 
a new Lectureship to be known as the J. Y. 
Simpson Oration. It has _ recently been 
announced that these endowments have been 
substantially increased during the past year. 

While much of the surgical work which 
Green-Armytage attempted for the relief of 
infertility must have been exceedingly dis- | 
appointing to one of his sanguine and rather Gynac 
ebullient temperament, he must in his last years 2Ist O 
have been increasingly gratified by the live births Jeffcoai 
which had followed tubo-uterine “implanta- } 
tions”. At the hospital where he performed 
most of these operations there are records of! 
74 patients treated up to the end of 1958 and 
of these nine women have had live babies, and 
one of these grateful women is now awaiting (T 
her second delivery. 

Green-Armytage’s name will be long remem- 
bered in many parts of the world but perhaps, 
most often by obstetric surgeons who use ““G.A.” 
forceps to grasp the margins of lower segment 
sections. It is safe to predict that for their 
purpose these forceps will remain unrivalled. 


NOF 


Mr. |} 


Discuss 
The | 
yet bee: 
Mr. ¢ 
York. 
Mr. § 
due to t 
large at 
. : ; effect. 
A Memorial Service under the aegis of the 
Royal College of Obstetricians and Gynae- 
cologists was held in All Souls’ Church at 
Langham Place, London, W.1, on Friday, 
26th May. 
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REPORTS OF SOCIETIES 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


Octoser 1960 


A meeting of the North of England Obstetrical and 
Gynaecological Society was held in Manchester on the 
21lst October, 1960. The President, Professor T. N. A. 
Jeffcoate, was in the Chair. 


Mr. D. N. Menzies reported 


A CASE OF POLYCYTHAEMIA ASSOCIATED 
WITH FIBROMYOMATA 


(This article appears on page 505 of this issue) 


Discussion 

The President thought that a case such as this had not 
yet been brought before the Society. 

Mr. C. J. K. Hamilton had seen a similar case in New 
York. 

Mr. S. B. Herd suggested that the polycythaemia was 
due to the reduced pulmonary ventilation, and that other 
large abdominal masses and ascites might have the same 
effect. 


Mr. C. J. Dewhurst presented a case and film of 
AN UNUSUAL CASE OF INTERSEX 


A boy of 14 sought consultation because of breast 
development. Earlier an operation had been undertaken 
for reconstruction of a penile hypospadias and the 
bladder drainage had resulted in a minute perineal 
sinus. 

The general configuration and mental attitude were 
entirely male, but in addition to the hypospadias the left 
testis was absent and the right testis was small. The 
diagnosis of Klinefelter’s syndrome was strengthened by 
finding chromatin positive nuclei in a buccal smear. A 
testicular biopsy showed varying degrees of atrophy and 
no spermatogenesis, but analysis of the sex chromosomes 
showed no extra chromosome, the patient having the 
normal complement of 46. 

Surgical removal of the breasts was undertaken, and a 
laparotomy at which a single uterine horn was removed 
and a gonad on the left side. Histological examination 
of the uterus showed it to be lined with degenerative 
endometrium. The tube was normal whilst the ovary 
contained two follicular cysts, numerous primary follicles 


and a corpus albicans indicating that ovulation had 
occurred. The management of this case was made easier 
by his masculine appearance, so that a boy he must 
remain. 


Discussion 

The President had seen a similar case from South 
Africa. There were normal male external genitalia, one 
testis, a unicornute uterus and an ovary with a corpus 
luteum. No chromosome count had been done. 

Professor W. I. C. Morris asked about his stature. 

Mr. T. B. FitzGerald enquired about the fate of the 
testicle and whether the boy’s voice had broken. 

Mr. N. L. Edwards had had the fortune to see a similar 
case at the time of Dunkirk. This so-called boy started 
to have dysmenorrhoea and a blood-stained discharge. 
The breasts and phallus were well developed but there 
were no testes or scrotum; the inclinations were entirely 
masculine. At laparotomy a unicornute uterus with a 
haematometra was found and an ill-formed gonad which 
showed testicular tissue. The breasts were removed and 
later he enquired about marriage. 

In reply Mr. Dewhurst said that the height was 644 
inches and the span 67 inches. There were no signs of 
spermatogenesis or facial hair. Ultimately he might 
become the male partner of an infertile marriage. 


Mr. C. de Boer described 
AN AID TO VAGINAL REPAIR 
(This article appears on page 475 of this issue) 


Discussion 

The President thanked Mr. de Boer for showing this 
ingenious instrument. He thought the magnetized needle 
holder might be useful in picking up needles. 


Mr. J. K. Craig read a paper on 


HAZARDS OF LIGATION OF THE CERVIX 
FOR INCOMPETENCE 


Two cases were described illustrating some of the 
hazards of operative treatment for cervical incompetence. 
The first patient had had a dilatation and curettage 
performed, and following an incomplete abortion a 
fibroid was felt in the anterior uterine wall, and later it 
was removed by abdominal myomectomy. Her second 
pregnancy ended at the fifth month, the membranes 
rupturing without any pain some 2 days before the 
abortion. 
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At the 18th week of the third pregnancy there was a 
slight blood loss and the cervix was found to be 2-fingers 
dilated with the membranes bulging. Two braided nylon 
sutures were inserted round the cervix, but despite this 
measure pains commenced and the foetus was expelled. 
The placenta was retained and the cord appeared to come 
through an opening in the anterior fornix near the 
reflection of the vaginal wall on to the cervix. The 
placenta was expelled through this opening. The cervix 
was closed and, after dividing the nylon sutures, a sound 
was passed up the cervix and through the rent, and this 
tear, which extended well into the lateral fornix, was 
repaired. 

Subsequently the patient became pregnant and at the 
fourth month one braided nylon suture was inserted 
round the cervix. At the 34th week of pregnancy labour 
started, the nylon suture was divided, and a living child 
was delivered spontaneously. After delivery of the 
placenta the uterus was explored and felt normal. 

The second patient had had pregnancies terminating 
at the 27th, 18th, 26th, 20th and 20th week respectively. 
A 7/10 cervical dilator could be passed with ease, and a 
braided nylon suture was, therefore, inserted. She 
returned later 10-weeks pregnant with slight blood loss, 
but the pregnancy continued until the 26th week when 
slight bleeding and pain recurred. Examination showed 
some dilatation of the cervix with the suture cutting 
into the cervical canal, and the suture was divided. 
Spontaneous delivery of a 12-ounce foetus occurred 48 
hours later. 





Discussion 

The President commented that this operation was 
causing a good deal of thought. It was not clear if the 
rupture was in the cervix or the uterus as a result of the 
previous myomectomy or manual removal of the 
placenta. One difficulty presents if the membranes are 
bulging through the cervix, and infection may result, also 
difficulty in replacing the membranes. 

Mr. P. C. Steptoe had carried out 27 such operations 
since 1957, and 20 pregnancies had so far reached a 
conclusion. Of these 20 cases there had been 55 abortions 
between them, and one patient had had a cervical 
amputation. In 9 cases nylon thread was used and 3 later 
aborted. In the 15 patients in whom nylon tape was used 
there were 14 living children, 2 were delivered by 
Caesarean section, and 5 babies were premature. The 
suture was removed at the 38th week of pregnancy. 
A film was shown of the technique of the introduction 
of the suture. 

Dr. E. E. Rawlings thought this a large series, and 
asked for the criteria before operation. 

Dr. R. Newton had only known one case. The cervix 
was 2- to 3-fingers dilated and the membranes bulging. 
A Shirodkar operation was successful and later the 
patient was delivered by Caesarean section. He thought 
the criteria before operation should be a dilated cervix 
and bulging membranes. 

Dr. F. A. L. Da Cunha asked about hystero- 
salpingogram in determining cervical incompetence. 
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Dr. W. Calvert commented that many who on X-ray Mr 
show funnelling of the uterine cavity at the level of the Mr. 
internal os do not abort. Mr. C 

Mr. J. K. Wilson had surveyed 81 cases of “‘causeless” or t rif 
premature labour and 50 showed on hysterosalpingogram Inn 
a funnel cervix. Trauma from previous cervical dilatation papyri 
or precipitate labour was not conspicuous. Though there route 
was often a painless expulsion of the uterine contents, \.. 4 
many did start with painful labour. 

Dr. Pereira had reviewed the literature. The ligature . 
should not be fixed to the cervix and should be inserted Mis: 
just below the vaginal skin. It need not be at the level 
of the internal os. 

Mr. Craig, in reply, said that the rupture was through 
the uterus well above the top suture. (1 

Discus. 

NORTH OF ENGLAND OBSTETRICAL AND | The 

GYNAECOLOGICAL SOCIETY — 
NOVEMBER 1960 | might | 

Mr. 

very © 

A meeting of the North of England Obstetrical and which 
Gynaecological Society was held in Leeds on 18th appare 
November, 1960. The President, Professor Jeffcoate, Dr. ¢ 
took the Chair. ture cc 

present 

Mr. E. Cope presented a case report Vennin 

an ovel 

OBSTRUCTED LABOUR DUE TO VESICAL CALCULUS Perhap: 

only m 

(This article appears on page 476 of this issue) Mr. 
Manche 
Discussion polycys 

The President thanked Mr. Cope and observed that S&¢tlon. 
vesical calculi were rare in association with pregnancy '°S¢ to 
except for the ones that formed round foreign bodies. “4 an 
The President had seen one which developed round a 0" the 
match stick. It was removed and the pregnancy continued Mr. | 
successfully. One hesitates to take an X-ray in pregnancy, 0" the | 
and may, therefore, miss the diagnosis. to norn 

Mr. T. Redman commented on the use of tracheotomy Mr. ' 
dilators for vaginal cystotomy. The bladder is drained) "0ticed 
but a fistula does not develop. | 4 -— 

Mr. . 


In reply, Mr. Cope remarked that his was the only| 
case of Caesarean section and abdominal cystotomy| between 
done at the same time. Vaginal cystotomy would have Miss 


been very easy but probably would have resulted in a securing 

fistula because of the sepsis. insensib 

samples 

Mr. E. G. Jonas reported arrange! 

Minor | 

MATERNAL DEATH DuE To FAT-EMBOLISM influenc 

(This article appears on page 479 of this issue) Mr. P 
Discussion 

The President refrained from comment as he wai The fi 


involved in the case. 
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Mr. R. H. Corbet asked where the fat came from. 

Mr. E. Cope enquired how it arrived at the brain, and 
Mr. C. J. K. Hamilton if the pregnancy was one of twins 
or triplets. 

In reply, Mr. Jonas said that the placenta of the foetus 
papyraceous was full of the same fatty material. The 
route was probably along the vertebral vessels, and it 
was a triplet pregnancy. 


Miss U. M. Lister presented a paper on 


METABOLIC STUDIES IN NORMAL DELIVERY 
AND THE PUERPERIUM 


(This article appears on page 405 of this issue) 


Discussion 

The President found this a difficult subject. He com- 
mented on the variations that occur from one to another 
case, and thought involution must have some effect and 
might explain in part the variations. 

Mr. F. Stabler thought the insensible loss might vary 
very much in amount in the artificial atmosphere in 
which the patient was confined. It could affect the 
apparent fluid retention. 

Dr. C. Blagg had in his experience found that tempera- 
ture could produce considerable fluid variations. The 
present series was in general agreement with the work of 
Venning with the exception that her patients all showed 
an overall negative nitrogen balance in the puerperium. 
Perhaps they were better nourished, and this may be the 
only major difference. 

Mr. D. Daly had been in charge of a patient from 
Manchester on the Artificial Kidney Unit. She had 
polycystic kidneys and was delivered by Caesarean 
section. She did not need dialysis though her blood urea 
rose to 350 mg. per cent. He had expected a rise in blood 
urea and negative nitrogen balance. He also commented 
on the weight loss in the puerperium. 

Mr. E. Cope had read a great deal of American work 
on the packed cell volumes. The blood volume returned 
to normal within 24 hours of delivery. 

Mr. C. J. K. Hamilton looking at the charts had 
noticed a negative or reduced positive fluid balance about 
4 days before delivery. 

Mr. J. S. Scott asked if there was any correlation 
between fluid balance and haemoglobin. 

Miss Lister, in reply, mentioned the difficulty of 
securing uniform condition as temperature would alter 
insensible loss, and of obtaining accurate 24-hour 
samples of urine without catheterization. Unfortunately 
arrangements had not been made for accurate weighing. 
Minor protein deficiency seemed to be one of the main 
influences especially on the nitrogen balance. 


Mr. P. Malpas read a short note on 


THE SHAPE OF SCALPEL BLADES 


The first question to be answered is should the cutting 
edge be straight or curved, and if the latter what shape 
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the curve should take. The action of cutting is an oblique 
drawing stroke across the tissue to be divided, or to 
use a mathematical term the cut is a series of infinitely 
small displacements. This demands that the cutting edge 
should be a cycloid. A stroking action imposes the need 
for a curved edge so that as the incision is deepened the 
proximal or handle end of the cutting edge is lifted 
progressively out of the way. 

The exact shape of the curve is aetermined by the fact 
that in most, if not all, of our operations we are cutting 
tissues lying in progressively deeper cavities. The scalpel 
is always inclined obliquely to the surface, seldom less 
than 40° from the horizontal, often almost at right 
angles. This demands that there shall be a correspondence 
between the curve of the cavity and that of the cutting 
edge at its point, and such is not the case of the modern 
blade. In any deep cavity its only effective cutting edge 
is its point. This means that the edge becomes quickly 
blunt, but what is worse the scalpel becomes not a 
cutting but a scratching tool. An important determinant 
of healing by first intention is that the tissues are cut 
cleanly and not torn or scratched apart. 

A diagram showed the curves made progressively on 
deepening an incision. By super-imposition of these 
curves the ideal shape is obtained. Such a scalpel has a 
cutting edge describing a cycloidal curve, the proximal 
end adapted to the surface incision, the distal end to the 
deeper with the cutting edge continued round to the 
shoulder of the blade. 

Professor Thelwall Thomas and his successor Sir 
Robert Kelly used such a knife. Unfortunately the act 
of hand sharpening blades has disappeared. One of the 
sights of Manchester was Fothergill sharpening his own 
knives on a particular stone in a particular street every 
Sunday morning. So far no manufacturer will change his 
design and the ideal blade has not been achieved. 


Discussion 

The President said that the Society was well used to 
being full of admiration for Mr. Malpas, and that he 
had again produced something original. He wondered 
what was the difference between a scratch and a little 
cut. 

Dr. W. Calvert found that the blade he liked best 
approximated to Mr. Malpas’ description. 

Mr. R. H. Corbet had worked for a surgeon who had 
a stone boiled up. If the back of the blade were hollowed 
out it would be like the finest cutting instrument—a 
French cavalry sabre. 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


DECEMBER 1960 

A meeting of the North of England Obstetrical and 
Gynaecological Society was held in Liverpool on the 
16th December, 1960. The President, Professor T. N. A. 
Jeffcoate, was in the Chair. 


29a 








522 
Mr. B. Hibbard read a paper on 


LOCALIZATION OF THE PLACENTAL Site USING 
RADIO-ACTIVE ALBUMIN 


(This article appears on page 481 of this issue) 


Discussion 


The President thanked Mr. Hibbard for carrying out 
work which entailed so much detailed investigation. He 
had mentioned cases where despite radio-active tracers 
an X-ray was needed. What is the added risk? 

Mr. T. F. Redman had attempted the same investi- 
gation but with complete failure using gamma globulin 
labelled with I'**, and a similar technique. He could not 
get anything above the background radiation and the 
uterine vessels gave more distortion than the placenta. 
He gave a large dose of iodine the day before in an 
attempt to saturate the foetal thyroid. 

Mr. T. B. FitzGerald asked if this method could be 
used to test placental function. 

Mr. G. W. Theobald enquired after the cases that were 
sent home, and if these patients were delivered pre- 
maturely and how many of these babies survived. He 
thought the danger of vaginal examination had been 
exaggerated. 

Mr. L. B. Patrick asked if a distinction could be made 
between the placenta situated anteriorly and the posterior 
one. 

In reply, Mr. Hibbard said that if an X-ray was needed 
only | film was required. Gamma globulin is difficult 
to label, and free iodine may be liberated. He had not 
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given iodine before the test as the half life of I'** was 
24 hours. The test did not afford much help in 
measuring placental blood flow, and abdominal thickness 
altered the readings, but if the counter was left in 
position the time taken for emptying the placental bed 
could be shown. Of those patients sent home all but 2 
were delivered in hospital, and more of these patients had 
premature babies. The definition of the lower margin of 
the placenta was quite accurate, especially if it was on the 
anterior wall. 


Professor T. N. A. Jeffcoate gave his Presidential 
Address on 


PAPER, PENCIL AND PAINT 


In his address Professor Jeffcoate described his early 
experiences with water colour, his acquisition of 


technique, and the many different methods in which , 


water colours can be applied. He described the use of 
colour to depict distance, and the importance of form 


and shadow to accentuate the picture, also how details ' 


may detract from the effect. His address was illustrated 
by water-colour pictures many of which were his own 
work. 

Dr. J. W. Bride (Manchester), as the oldest member 
of the Society present, thanked Professor Jeffcoate for 
his address, for his care of the Society during his term 
of office as President, and for the many papers and 
discussions he had contributed over the years. Mr. F. 
Stabler (Newcastle), Mr. L. B. Patrick (Sheffield), 
Mr. D. W. Currie (Leeds) and Mr. S. B. Herd (Liverpool) 
added the appreciation of their centres to the President. 
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HOSPITAL 


CLINICAL REPORT OF THE ROTUNDA 
HOSPITAL, DUBLIN, FROM ist NOVEMBER, 
1958 TO 3lst DECEMBER, 1959 


Do not be misled by the innocent looking salmon pink 
cover of this report—it should be glistening in gilt or 
silver. For it is a very special report—the last of Dr. 
E. W. L. Thompson’s septennate as Master and in it he 
summarizes the results and experiences of the previous 
seven years. Without a doubt, it is the most valuable 
report your reviewer has received and it is a privilege 
to write an appreciation. 

During the seven years, 29,548 women were delivered 
after the 28th week of pregnancy, out of a total of 
30,960 cases at all stages of pregnancy. Also, 10,096 
women were delivered on the Hospital District Service. 
Under many headings, such as ante-partum haemorrhage, 
hydramnios, tumours associated with pregnancy, labour 
and the puerperium, prolonged labour, breech deliveries, 
and other such presentations, a review is given by the 
Master and, of course, out of the wealth of this material 
the findings are invaluable in the extreme. No one should 
think of writing or speaking on these subjects without 
reference to this report—it is all made so easy. the work 
has been done—here are the results! A supplement to 
the report presents a seven-year review of maternal 
deaths, of stillbirths and of ruptured uterus. 

Let the Report speak for itself—this is the second 
paragraph of the Introduction: 

“This constitutes the last Report which it is my 
privilege as Master to present. The Rotunda Report has 
always been compiled very largely by the Master himself 
and is designed to give a clear display of clinical activities 
in the Hospital each year. On looking back over the 
considerable amount of work involved in writing 
7 Reports I feel that if I were to tackle the job again I 
would make some modifications in my approach. I feel 
that more detail and comment would be of value on 
some of the more interesting and controversial aspects 
of obstetrics, with a lessening of the detail on some 
of the routine aspects of the work. The real value derived 
from a Clinical Report of this type is that it provides a 
means of detecting where errors of clinical management 
occur, especially in the avoidance of stillbirths. The 
Report affords a means of showing up mistakes as well 
as successes and a great deal is to be learnt from the cases 
which went wrong.” 

No further commendation is necessary. Those fortu- 
nate to receive this report should chain it to their desk; 
the unfortunate must do their best to beg a copy. 


REPORTS 


THE CLINICAL REPORT OF THE NATIONAL 
MATERNITY HOSPITAL, DUBLIN, FOR THE 
YEAR 1959 


Tus excellent report consists of 144 pages, admirably 
produced by the Master and Medical Staff. It begins with 
a useful summary of Intern Maternity in which numerical 
details are given, invaluable for a background upon which 
to base the remainder of the report; the hospital contained 
28 antenatal beds, 97 postnatal beds and 13 isolation 
beds. A total of 4,737 mothers were delivered; of these 
4,188 were over 28-weeks maturity, 531 were under 28- 
weeks maturity, 6 had hydatidiform moles and 12 had 
an ectopic pregnancy. The non-booked cases accounted 
for just over a third of the admissions. Seven maternal 
deaths occurred and the perinatal death rate was 49-6 
per thousand births. The Extern Maternity delivered 227 
mothers. 

Dr. Charles F. V. Coyle, the Master, presents a 
valuable 9-page report of the hospital’s work during the 
year. He mentions that the bed occupancy was 101 per 
cent and that more patients (135) were admitted than 
during the previous year. A tribute is paid to Professor 
John Cunningham who retired at the close of 1959, for 
his work in connexion with the building of the National 
Maternity Hospital “and even more so, the excellent 
administrative machinery that he introduced’. The 
Master gives a critical survey, table by table, of the work 
and results obtained in many complications and pro- 
cedures of obstetrics. The forceps delivery rate was 11-°2 
per cent, the Caesarean section rate being 2-9 per cent 
of all deliveries over 28 weeks (all were lower segment 
operations). The perinatal mortality rate for the year 
was 49-6 per thousand deliveries over 28-weeks 
maturity, but one-quarter of the deaths occurred in 
patients admitted as emergencies and in many cases the 
foetus was dead at the time of admission. 

There is an enormous amount of useful material in this 
report and it will repay a careful perusal. If your reviewer 
were asked to make a list in order of merit, of hospital 
reports, this one would certainly come in the top three 
or four. Let the Master have the last word: 

“Recently there has been criticism of the value of 
maternity hospital reports in the British medical press. 
We have been producing annual reports for many years 
now and are convinced of their worth. This is true 
especially if the report is considered as an annual audit 
of one’s clinical material and if the lessons learnt from 
the perusal are implemented forthwith. We emphasize, 
furthermore, that the reports of this hospital are compiled 


523 298 








524 


by those in active clinical control of the work of the 
hospital, and are not mere compilations of out-of-date 
statistical material by junior personnel.” 


ST. FINBARR’S HOSPITALS, CORK, ANNUAL 
REPORT OF THE MATERNITY UNIT, 1959 


GALWAY REGIONAL HOSPITAL, DEPARTMENT 
OF OBSTETRICS AND GYNAECOLOGY 
CLINICAL REPORT FOR 1959 


WATERFORD MATERNITY HOSPITAL, 
AIRMOUNT, WATERFORD, CLINICAL REPORT 
FOR 1958 AND 1959 


OUR LADY OF LOURDES HOSPITAL, 
DROGHEDA: CLINICAL REPORT FOR 1959 


THERE are several reasons for including these hospital 
reports in a single comprehensive review. They are 
representative of provincial maternity hospitals in Eire, 
they are all up to date and excellently produced. They all 
report the same year 1959 (the Waterford report is for 
1958 and 1959). The pattern of obstetrics is similar in 
the four hospitals and their results are uniformly 
first class. These reports have recently (March, 1961) 
been the subject of a discussion of the Obstetrics Section 
of the Royal Academy of Medicine in Ireland, to which 
your reviewer was kindly invited; he has, therefore, 
scrutinized their results and comments with diligence. 

Each hospital has about 50 beds and the total number 
of deliveries for the five years’ work reported by the four 
hospitals was 5,271. Only 4 maternal deaths occurred, 
one in each hospital; this is a remarkable achievement 
when one realizes that the average of unbooked cases 
admitted was 49-2 per cent of all deliveries (the highest 
incidence being at Galway with 77-2 per cent unbooked 
cases!) and that even the booked cases might have been 
seen only once by an obstetrician before admission; 
the amount of antenatal supervision was therefore 
slight. It might be expected that the perinatal mortality 
under these circumstances would be high, and this is 
indeed the case. The average perinatal mortality was 
54-2 per 1,000 total deliveries, the lowest at Drogheda 
with 50 per 1,000 and the highest at St. Finbarr’s with 
a large number of women (unbooked cases) being 
admitted with an intra-uterine death or a stillbirth soon 
after admission, factors over which the hospitals would 
have little or no control. The hospitals are very much 
alive to the high perinatal mortality and the reports 
include detailed summaries of these cases with valuable 
comments, particularly in the Galway and Waterford 
reports. 

It may not be generally realized that there is a very 
high rate of anencephalics in these areas; the incidence 
of anencephalics in England, Scotland and Wales is 
1-8 per 1,000 deliveries, but for these four hospitals 
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the incidence was 7-8 per 1,000 (at Drogheda, 10-3 per 
1,000). At the Rotunda Hospital, Dublin, in 1959 there 
were 5 anencephalics per 1,000 deliveries; at Queen 
Charlotte’s Maternity Hospital, in three years, only 
8 anencephalics occurred in 9,206 births, a rate of 
0-86 per 1,000. It is suggested that the higher age of 
marriage, frequent intermarriage of families in small 
communities and the higher degrees of parity in Ireland 
may be possible reasons for the increased numbers of 
anencephalics born. 


The forceps delivery rates varied between 10-7 per | 


cent (Drogheda) and 14-3 per cent (St. Finbarr’s) and 
the Caesarean section rates between 3-1 per cent 
(Drogheda) and 4-2 per cent (Galway). All the reports 
include cases of symphysiotomy and it is probably time 
that the Standard Maternity Hospital Reports Com- 
mittee of the Royal College of Obstetricians and 
Gynaecologists included a table for this procedure in 
their recommendations. 

A close study of these reports will repay those con- 
nected with the production of maternity hospital reports. 
There has been no delay in preparation and publication, 
they are full of interesting observations and comments, 
the pattern of obstetrics is different from that in the 
majority of maternity hospitals in the United Kingdom. 
What makes these reports so valuable and this is true, 
of course, of the Dublin Maternity Hospital reports as 
well, is that they are relatively free from page after page 
of tedious tables and that they are the brain-child of a 
senior obstetrician who is anxious and proud to put his 
results before his colleagues as soon as possible. Con- 
gratulations to the authors of the four reports, with a 
little extra applause for the first report from Galway 
which, one understands, was produced under great 
difficulties. 


THE MEDICAL AND CLINICAL REPORT OF THE 

SIMPSON MEMORIAL MATERNITY PAVILION, 

ROYAL INFIRMARY, EDINBURGH, FOR THE 
YEAR 1959 


THis is a remarkably interesting and detailed report 
well up to the already very high standard of the previous 
reports from this hospital. It is well known that the 
Simpson Memorial Maternity Pavilion is fortunate 
(probably uniquely so) in having as Registrar of Records 
a member of the staff who is both an accountant and an 
obstetrician. He has devoted a great deal of time and 
thought to the compilation of the necessary details 
required to produce a report and, furthermore, has so 
mechanized the filling in of the many forms necessary 
in a maternity unit that there is a saving in clerical and 
nursing time. Any maternity hospital starting or con- 
templating a change in their record department would 
be well advised to see for themselves the significant 
improvements that are possible and so well demonstrated 
in the Records Department of the Simpson Memorial 
Maternity Pavilion. 
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HOSPITAL REPORTS 


For the first time in the history of the hospital a year 
has been completed without a single maternal death 
from an obstetrical cause (one booked case was suffering 
from widespread carcinomatosis when the pregnancy 
began and died of her malignant disease). 

During the year 3,334 patients were delivered after the 
28th week of pregnancy; just over half were primi- 
gravidae. The stillbirth rate was 31-0 per 1,000 births 
and the neonatal death rate was 19-9 per 1,000 live births. 
Many of the usual tables are given in detail but the report 
is made more interesting by commentaries on various 
complications and procedures which tabulate and explain 
the results. For instance, two and a half pages are devoted 
to forceps delivery and it is mentioned that the forceps 
delivery rate of 19-2 per cent (the highest for 14 years) 
was associated with a foetal mortality of 3-9 per cent, 
but that this last figure, although lower than the previous 
year, concealed a “disquieting feature—namely a very 
marked increase in the number of babies in whom birth 
injuries were detected at post-mortem examination”’. 

There is a useful table of comparative statistics from 
1946 to 1959 inclusive; it might be considered worth 
while to delete some of the items in this table, such as the 
Caesarean section maternal mortality for booked and 
non-booked cases and the maternal mortality for 
eclampsia because the numbers involved are so few that 
comparisons are hardly valid; instead of these headings 
the figures for say the stillbirth and neonatal death rates 
could be inserted. 


REPORT OF THE OBSTETRIC AND PAEDIATRIC 
REGISTRARS OF UNIVERSITY COLLEGE 
HOSPITAL, LONDON, FOR 1957 


THE introduction to this report states that changes 
have been made to limit its size and thus reduce the cost 
of publication; despite these limitations the report is 
over 100 pages and is handsomely produced—there is 
nothing niggardly about it. A total of 1,430 patients were 
delivered during 1957 nearly half of them being primi- 
gravidae. No maternal death occurred. The stillbirth 
rate was 21 per 1,000 births and the neonatal death rate 
16:2 per 1,000 live births, giving a perinatal mortality 
of 3-69 per cent. 

There is a descriptive analysis of various conditions 
and procedures in which an explanation is given of the 
results obtained. Then follows the usual detailed tables 
as recommended by the Standard Maternity Hospital 
Reports Committee of the Royal College of Obstetricians 
and Gynaecologists. The post-partum haemorrhage rate 
was 6:3 per cent and the report mentions that this is 
higher than would be expected as it was the practice to 
give intramuscular ergometrine 0-5 mg. with the 
crowning of the foetal head; the incidence of manual 
removal of the placenta was 2-6 per cent. The forceps 
delivery rate was 11-9 per cent (with a perinatal mor- 
tality of 1-7 per cent) and the Caesarean section rate 
was 4-3 per cent (perinatal mortality 5 per cent). 
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The cases of special interest include a ruptured uterus 
following utriculo-plasty (in which the fundal incision 
was ruptured and measured 8 cm.), treated by lower 
segment Caesarean section and repair of the fundal tear; 
pregnancy following excision of a phaeochromocytoma; 
a case of uterus bicornis, bicorpus, unicollis, and a case 
of intestinal obstruction in late pregnancy. 

This is an interesting report, and its only defect is that 
there is no table of comparative statistics. 


THE REGISTRARS’ REPORT OF THE LIVERPOOL 
MATERNITY HOSPITAL FOR 1957 


Tus hospital delivered 2,956 patients during 1957 with 
a stillbirth rate of 29-4 per 1,000 births and a neonatal 
death rate of 19-3 per 1,000 live births. A useful table of 
comparative statistics for 10 years indicates that the 
stillbirth rate has remained fairly constant at 30 but the 
neonatal death rate of 19-3 is a little higher than the 
yearly average. The forceps delivery rate was 17-9 per 
cent (foetal mortality 2-05 per cent) and the Caesarean 
section rate 9-2 per cent (foetal mortality 4-32 per cent). 

The number of maternal deaths, 11 in the year, seems 
at first sight to be high but on analysis few of them were 
caused by pregnancy or labour and in fact one patient is 
included who died in a car accident. 

The Obstetric Flying Squad of the Liverpool Area is 
organized jointly with the Mill Road Maternity Hospital, 
each providing the service on alternate weeks. Forty-four 
of the 64 cases were for complications of the third stage. 

The report is well produced and follows the recom- 
mendations of the Standard Maternity Hospital Report 
Committee. No cases of special interest are mentioned. 


THE MEDICAL REPORT OF THE LIVERPOOL 
MATERNITY HOSPITAL FOR 1958 


Tue report for this year is presented as an abridged 
version. The hospital delivered 2,762 in-patients and 
1,033 patients were delivered in their own homes. The 
perinatal mortality was 4-3 per cent; the stillbirth rate 
being 26 per 1,000 births and the neonatal death rate 
was 19 per 1,000 live births. Two maternal deaths 
occurred during the year; a case of mitral stenosis 
(grade 3) who had had two previous neonatal deaths, 
one due to rhesus immunization. In the present pregnancy 
she went into spontaneous labour at the 28th week of 
pregnancy and was delivered of a hydropic stillborn 
foetus. Four days after delivery she had an appendic- 
ectomy, went into cardiac failure and died 11 hours 
afterwards. 

The other maternal death was an interesting case of 
extra-uterine pregnancy continuing to the 38th week of 
pregnancy, occurring in a primigravida aged 33. At the 
10th week of pregnancy a mass lying behind the uterus 
was thought to be a posterior wall fibroid. During preg- 
nancy she developed signs of intestinal obstruction and 
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oedema of the right leg. An elective Caesarean section 
was performed at the 38th week of pregnancy, the 
foetus being removed through the cervix from the lower 
part of the sac. Partial rupture of the upper pole of the 
sac occurred during manual removal of the placenta with 
gross intra-peritoneal haemorrhage. The patient died 
5 hours later. At autopsy the pregnancy was found to 
arise from the right ovary or tube, there were many 
adhesions to small intestine, liver and spleen, pressure 
effects on the common iliac veins and also hydro- 
nephrosis of the right kidney. 

A table of comparative statistics is included in this 
report for the years 1953 to 1958. One notices that the 
Caesarean section rate of 10-8 per cent was higher in 
1958 than in any of the previous years listed and that 
the forceps delivery rate of 17-6 per cent was just a 
little lower than in 1957. The corrected perinatal mortality 
(excluding babies under 4 pounds) was 1 -4 per cent. The 
Obstetric Flying Squad dealt with 60 cases during the 
year. 


ST. LUKE’S HOSPITAL, ANUA, UYO, EASTERN 

NIGERIA. THE 12TH ANNUAL REPORT FROM 

DEPARTMENTS OF OBSTETRICS AND GYNAE- 
COLOGY, 1958 


Tue very high standard of this report, as regards both its 
content and production, should make the authors of 
many other reports blush for shame. The pattern of 
obstetrics and the difficulties encountered are entirely 
different from those met with in the British Isles. Malaria 
was found in 87 per cent, helminthiasis in 74 per cent 
and anaemia (below haemoglobin 70 per cent) in 88 per 
cent of all cases. The department had 50 beds and 602 
patients were delivered; 12 maternal deaths occurred. 
The Caesarean section rate was 6-5 per cent, the forceps 
delivery rate 1-8 per cent, whilst the incidence of 
symphysiotomy was 15-5 per cent. 

The introduction to the report is quoted in full: 

“Most of our Obstetric problems are the result of 
ignorance and superstition and the Bush Doctor and 
midwife are still a formidable reality. Many of our 
patients are unfortunately sent to us too late to procure 
a live baby and often the mother is salvaged only after 
heroic work. 

Symphysiotomy, besides being a very simple and 
effective solution to the problem of disproportion, is a 
most necessary operation among a people who dread a 
Caesarean section as a mark of inferiority. Indeed, many 
have left the hospital and died in the Bush at the mention 
of the word. 

Breast feeding offers no difficulty and feeding on 
demand is the rule. Neonatal sepsis is also rare. 


ASSOCIATED DISEASES AND CONDITIONS Not DETAILED 
ELSEWHERE 

In this Table we have omitted cases of anaemia, 

amoebiasis, helminthiasis and malaria and filariasis as 
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virtually every patient is the victim of some or all of 
them. Hb’s of 20-30 per cent are quite common and 
many people have the ova of ascaris, and ancylostoma 
and the cysts of E. histolytica. Malaria is universal. In 
fact anti-helminitics, anti-malarials and haematinics can 
be given to every patient. Cases of Positive Ide (which 
indicates V.D.) are also excluded. We have no blood 
bank, moreover we have great difficulty in getting blood 
donors. People are not attuned to parting with a pint 
of blood even for their wife whom they tell you has lost 
4 pints of blood. 


SyMPHYSIOTOMY 


Symphysiotomy is our accepted solution to our 
numerous cases of disproportion, as we only employ 
Caesarean section as a last resort, since an operation 
scar is a dreaded stigma. Many of our patients come to us 
for a vaginal delivery, having had a section elsewhere for 
a previous pregnancy. Many of our symphysiotomies are 
done as emergencies admitted in obstructed labour with 
a head at the brim severely moulded and a caput visible 
at the vulva. In these cases symphysiotomies result in 
immediate delivery. 

In non-emergency cases symphysiotomy is the out- 
come of a trial of labour and the woman is given every 
chance of a spontaneous delivery. Symphysiotomy being 
delayed usually until full dilatation provided the foecal 
heart is satisfactory. We employ the ‘stab’ method, the 
only remaining evidence of which is a 4-inch horizontal 
slit which heals without suture over the centre of the 
symphysis. Post-operative care is simple and compli- 
cations are rare and we still find symphysiotomy the 
answer to the Obstetrician’s commonest dilemma in 
Nigeria, i.e., obstructed labour.” 


UNIVERSITY COLLEGE HOSPITAL, IBADAN, 

NIGERIA. ABRIDGED CLINICAL REPORT OF 

THE DEPARTMENT OF OBSTETRICS AND 
GYNAECOLOGY FOR 1959 


Tuts abridged report is a factual and statistical summary 
of the clinical work done in the department in 1959. It 
consists of a six-page introduction followed by appendices 
lettered A to F which describe the gynaecological ad- 
missions by diagnosis, the gynaecological operations 
performed, an analysis of gynaecological deaths, an 
analysis of obstetric statistics, an account of the main 
obstetrical problems encountered and finally an analysis 
of the maternal deaths. The department had 79 obstetrical 
beds and 30 gynaecological beds. The total of deliveries 
was 1,549 during the year, with 39 maternal deaths, 31 
of which were due to an obstetrical cause, the stillbirth 
rate was 66°5 per 1,000 total births and the neonatal 
death rate 56-5 per 1,000 live births (both “uncorrected” 
figures). The Caesarean section rate was 13-6 per cent 
and the forceps delivery rate 7-5 per cent. No sym- 
physiotomies are recorded (compare with the report 
from St. Luke’s Hospital, Eastern Nigeria). 
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HOSPITAL REPORTS 


In the appendix on gynaecological operations it is 
interesting to note that, whereas 43 patients had opera- 
tions for utero-vaginal prolapse and stress incontinence 
of urine, 128 operations were performed for vaginal 
fistulae. 

The department organizes teaching for undergraduates 
(13 out of 14 passed in obstetrics and gynaecology for 
the M.B., B.S., London in 1960), postgraduates and pupil 
midwives; various research projects are being investi- 
gated. 

The department is congratulated on the high standard 
of its work and for producing an interesting report. 


THE UNIVERSITY OBSTETRIC UNIT OF THE 

DEPARTMENT OF OBSTETRICS AND GYNAE- 

COLOGY OF THE QUEEN ELIZABETH HOSPITAL, 
BIRMINGHAM, FOR 1956 AND 1957 


Tuis is an excellent first report of a new department 
which comprises 45 beds and an isolation unit of 6 beds. 
The results for 1956 and 1957 are combined so that no 
differentiation is made for comparison between the 
years; 1,844 patients were delivered of 1,883 babies 
(including 33 sets of twins). More than half the patients 
were primiparae and 88-3 per cent were booked cases. 
The report consists of summaries of tables with a 
comment about the methods used or perhaps about an 
interesting case or the results obtained in a particular 
complication; these comments make the report very 
worth while because they are critical and pointed, a good 
instance being the account of a failed forceps delivery 
in the labour ward on pages 14 and 15. The incidence 
of essential hypertension, chronic nephritis and pre- 
eclamptic toxaemia was 13-9 per cent and 4 cases of 
eclampsia occurred (one unbooked case). A surgical 
induction of labour was performed in 17-4 per cent of all 
cases; the forceps delivery rate was 12-4 per cent. One 
maternal death occurred from progressive cardiac 
disease. Three cases of special interest are included: 
phaeochromocytoma, probable amniotic embolism and 
placenta praevia with accidental haemorrhage. The 
perinatal death rate was 45 per 1,000 total births. 
Further reports from this unit are awaited with pleasant 
anticipation; for it is stated in the introduction that they 
will contain more condensed figures and perhaps fuller 
comments. One wishes that others will follow suit. 


PADDINGTON GENERAL HOSPITAL, CLINICAL 
REPORT OF THE MATERNITY DEPARTMENT 
FOR 1957 


Tuis is a detailed report consisting of the tables recom- 
mended by the Standard Maternity Hospitals Report 
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Committee of the Royal College of Obstetricians and 
Gynaecologists The department contained 72 lying-in 
beds, 12 antenatal beds and 11 labour ward beds. During 
the year 2,355 patients were delivered, just under half 
being primigravidae. The stillbirth rate was 16-7 per 
1,000 total births and the neonatal death rate 17-5 per 
1,000 live births. The Caesarean section rate was 3-9 per 
cent and the incidence of forceps delivery was 3-9 per 
cent of all cases delivered. 

Three maternal deaths occurred, all following 
Caesarean section, one from Cl. welchii enteritis, and 
two from acute adrenocortical insufficiency (it is 
interesting that one of these patients was a Nigerian and 
the other a Jamaican). A case of special interest is 
included of a ruptured myomectomy scar at the 37th 
week of pregnancy treated by classical Caesarean section 
and repair of the ruptured uterus. 


THE EASTERN DISTRICT HOSPITAL OF THE 
BOARD OF MANAGEMENT FOR GLASGOW 
ROYAL INFIRMARY AND _ ASSOCIATED 
HOSPITALS. THE ANNUAL REPORTS OF THE 
MATERNITY UNIT FOR 1955-1959 


Tuis is a compact report consisting of statistical sum- 
maries of the usual tables. In 31 pages the essential details 
are given of the 6,302 patients delivered in the five years 
1955 to 1959 and a comparative survey presented for 
each year. Looking at Table 26 (Caesarean section), one 
can tell at a glance the number for each year, how many 
were nulliparae or multiparae, how many lower segment 
or classical sections were performed; the indications for 
sections are listed under 24 headings and the table ends 
by giving the maternal deaths and stillbirths (if any), 
for each year and the neonatal death rate. 

The perinatal mortality per 1,000 total births varied 
between 49-2 in 1957 and 64-1 in 1958. Six maternal 
deaths occurred during the five years; these are described 
in detail. Two cases only of special interest are described. 
The Caesarean section rate varied between 4-4 per cent 
and 5-85 per cent, whereas the forceps delivery rate was 
between 7:5 per cent and 10-6 per cent. The unit had 
60 beds available by 1957. 

The medical staff have produced an interesting report 
which will repay study by the smaller maternity units, 
perhaps anxious to present a report for the first time in 
a brief and economic manner. 


It is understood that the Royal Maternity Hospital, 
Belfast, Annual Report for 1957, reviewed in the 
Journal, Vol. LXVII, No. 5, October, 1960, was not 
ready for publication when received by the Editor. 








BOOK REVIEWS 


“The Queen Charlotte’s Textbook of Obstetrics.” By 
the Members of the Clinical Staff of the Hospital 
and edited by S. G. CLayTon. 10th edition. Pp. xi+ 
533, with 240 figures. J. & A. Churchill, London, 
1960. Price 50s. 


Art first glance this new edition of an old friend seems 
little changed. More detailed scrutiny reveals a great 
many alterations in detail which bring the subject 
matter up to date. 

On the retirement of Dr. G. W. B. James, Dr. Desmond 
O’Neill joins the contributors and has rewritten the 
chapter on Psychiatry and Reproduction. The new title 
“Emotions and the Maternal Role” indicates the wider 
scope of this excellent chapter. 

The work of the fifteen contributors is so well 
correlated that the book reads like that of a single 
author describing the practice at Queen Charlotte’s. 

Rather greater emphasis might be laid on the organiza- 
tion of antenatal care, frequency of visits and the 
responsibilities of the general practitioner. There is still 
a very detailed description of puerperal infection and 
not very much about the dangers to the newborn in 
hospital of resistant staphylococci. It is surprising to 
find no mention of the Brandt-Andrews method of 
expressing the placenta and to find mass miniature 
radiography recommended for routine chest X-ray in 
pregnancy. 

Apart from such details, the general balance remains 
admirable. The authors have firmly resisted the tempta- 
tion to lengthen descriptions of interesting but relatively 
unimportant topics. The book can be confidently 
recommended to undergraduates as one of the best 
available. 


“The Year Book of Obstetrics and Gynaecology.” 
1960-1961 Series. Edited by J. P. GREENHILL, M.D. 
Pp. 576. The Year Book Publishers, Chicago, U.S.A., 
and Interscience Publishers, Ltd., London, 1960. 
Price 60s. 


Tue Year Book is one of the best known of the aids 
available to the clinician in his increasingly difficult 
task of keeping abreast of the literature. It already has 
a big circulation and the efficient service which it gives 
will ensure the attraction of new readers. 

Greater selection is exercised than by some abstracting 
services. As a result the Year Book does not pretend 
to be comprehensive as a reference book to the world 


literature. Its main asset is that in spite of being packed 
with heterogeneous information, it is very readable. This 
is helped by the fact that more than 40 illustrations from 
the original articles are interspersed through the text but 
in the main is achieved by Dr. Greenhill’s critical and 
stimulating editorial comments which appear after each 
abstract or group of abstracts. 


“Antenatal and Postnatal Care.” Ninth edition. By 
F. J. Browne and J. C. McCriure Browne. 
Pp. viii+435, with 75 figures including 18 plates. 
J. & A. Churchill, London, 1960. Price 45s. 


THROUGH successive additions since it first appeared in 
1935, this book has deservedly maintained its popularity. 

In this edition considerable revision has been carried 
out and one or two new sections have been added. Type 
has been reset in slightly larger format and the index 
rewritten. 

Recent criticisms that as a book it is neither one thing 
nor another and that the title is misleading have some 
validity. It was never intended, however, to be a compre- 
hensive work. It should be read in conjunction with one 
of the standard undergraduate texts in Obstetrics. Used 
in this way, it forms admirable supplementary reading 
for the clinical student and for the postgraduate working 
for his Diploma in Obstetrics. 


“Textbook for Midwives.” Fourth edition. By MARGARET 
F. Mytes. Pp. 12+ 776, with illustrations. E. & S. 
Livingstone, Edinburgh and London, 1961. Price 
42s. 


THE previous edition of this outstanding textbook, with 
its plentiful illustrations and reasonable price, was 
warmly commended in these columns in December, 
1958. For this fourth edition revision has included the 
rewriting of the chapter on pre-eclampsia, and the 
introduction of metric dosage. Newer knowledge, 
theories and procedures are acknowledged, even if some 
are relegated to the glossary. There is more emphasis on 
social and psychological aspects, and the words of 
wisdom about postnatal tears (lachrymatory, not 
perineal) should be required reading for all attendants 
and all close relatives. 

Mrs. Myles’ book contains a wealth of detailed 
information and instruction, including much that the 
student and the doctor does not find in his obstetric 
textbooks. 
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REVIEW OF CURRENT LITERATURE 





CONTENTS 
REF. 
PREGNANCY 126 
LABOUR 132 
MATERNAL MORBIDITY 137 
INFANT 138 
GYNAECOLOGY 139 
New Growths of the Reproductive Organs sr “ ry co oi 
Operations 162 
PREGNANCY bone marrow depression may be found in low reticulo- 
cyte, platelet, and leucocyte counts. Serum iron levels 
126. The Prognostic Value of Vaginal Cytology in are normal or elevated. The peripheral blood picture is 
Pregnancy. not diagnostic for the red cells are normocytic and 


By R. E. L. Nespirt, R. Garcia and D. S. Rome. 
Obstet. and Gynec., 17, 2-8, Jan. 1961. 3 tables. 17 refs. 

Papanicolaou stained smears from the lateral vaginal 
wall were studied in early pregnancy cases in order to 
make a differential count of the vaginal cells. The per- 
centage of eosinophilic karyopyknotic cells (karyo- 
pyknotic index) was found to be related to the outcome of 
the pregnancy. With an index of less than 20, abortion 
rarely occurred, but if there was a consistently poor 
smear the chances of the pregnancy going to term were 
small. Hormone therapy only changed a bad smear to a 
good one if the outcome of the pregnancy was good: a 
high karyopyknotic index probably indicates that 
placental deterioration has reached an irreversible stage. 


J. G. Dumoulin 


127. Refractory Anemias of Pregnancy. 

By R. G. Hoity. Amer. J. Obstet. Gynec., 80, 946-953, 
Nov. 1960. 7 tables. 19 refs. 

The author describes 13 cases of “refractory anemia” 
in pregnant women not due to infection, and in whom 
there was no evidence of haemolytic disease or of a 
haemoglobin abnormality. The anaemia, which varies 
much in severity, does not respond to the usual haema- 
tinics such as iron, folic acid, liver or vitamin B,,. 
Biopsy specimens of bone marrow are hypocellular with 
reduced erythropoiesis and a relative and absolute 
reduction of normoblasts. The percentage of normo- 
blasts varied from 5-4 to 14-6 compared with the normal 
values of 18 to 22 per cent respectively. Other evidence of 


normochromic. Refractory anaemia undergoes spon- 
taneous remission after delivery but tends to recur with 
the next pregnancy. Its cause is unknown but it seems 
that some product of pregnancy alters marrow function. 

Treatment is unsatisfactory. Infection, especially 
urinary infection, must be treated and cured. In other 
cases the addition of cobalt to the diet has been helpful 
but the usual therapy has been the transfusion of whole 
blood at term to prepare the patient for labour. 


F. J. Browne 


128. The Behavior of C-Reactive Protein in Pregnant 
and Puerperal Women, Fetal Blood, and in the Newborn 
Infant under Normal and Abnormal Conditions. 

By R. E. L. Nessitr, Jr., R. C. Hays and J. Mauro. 
Obstet. and Gynec., 16, 659-666, Dec. 1960. 6 tables. 
26 refs. 

In 1930 Tillet and Francis discovered a substance in the 
sera of patients with pneumonia was precipitated with the 
C fraction polysaccharide of pneumonia. It was found to 
be a glyco-protein and called C-reactive protein (CRP). 
It is not a constituent of the blood of normal adults but 
is found in serum exudates in pregnant and post-partum 
subjects, and in those affected by various infections and 
degenerative diseases. It seems to be a non-specific 
indicator of an inflammatory condition, proliferative 
activity, or disintegrating tissue. 

The authors tested for CRP in 116 cases during preg- 
nancy, 37 during labour, 105 during the puerperium; 
110 cord-bloods were tested, and 119 newborn infants. 
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CRP appears in the blood of normal pregnant women, 
its frequency increasing as pregnancy advances, reaching 
a maximum during the later part of labour and the 
puerperium. The incidence of positive CRP tests in- 
creased obviously where there was active infection, and 
less obviously in twin pregnancy, postmaturity and 
toxaemia. 

There was only 1 positive reaction in 110 cord bloods, 
which shows that CRP does not cross the placenta. 

Only 8 positive tests were found in 119 neonates, and 
7 of them seemed normal infants. 

The data in this report suggest that this test may be 
too non-specific and unpredictable to serve a useful 


purpose. J. G. Dumoulin 


129. Detection of Trophoblast in Cord Blood and Fetal 
Circulation. 

By A. T. SatvacGcio, G. NiIGOGOSYAN and H. C. 
Mack. Amer. J. Obstet. Gynec., 80, 1013-1019, Nov. 
1960. 8 figs. 18 refs. 

Examination for trophoblast was carried out on cord 
blood obtained from 53 women selected at random and 
whose pregnancies had been uncomplicated. The blood 
was obtained immediately after delivery and preferably 
before placental separation. Tissue sections were pre- 
pared from autopsies on 25 infants who had died 5 to 10 
minutes after birth. Five ml. of the cord blood was mixed 
with 160 ml. of bovine fibrinogen dissolved in 4 ml. of 
normal saline containing 1 mg. of heparin. After 10 to 
12 minutes the plasma layer was removed and centrifuged. 
The plasma was decanted and 4 to 6 smears were made 
from it and stained by the Papanicolaou method. Thirty- 
two of the 53 specimens of cord blood revealed typical 
trophoblast cells and in 14 there were typical decidual 
cells. In the tissue sections typical decidual cells were 
found in a capillary of the heart of a newborn infant, in 
a sinusoid of the liver of another infant, and in a third 
in capillaries of the adrenal cortex. 

It would seem that the placental barrier is not very 
effective, but at most a highly permeable filter, since cells 
measuring 100 to 200 » readily traverse it during delivery 
and possibly at all stages of pregnancy. 

The work of Billingham, Brent and Medawar in 1955 
in which tolerance to homografts was induced in animals 
by the prior injection of the donor’s cells into these 
animals in utero or shortly after birth suggests that a 
similar tolerance is accomplished by the entrance of 
trophoblast into the foetus before or at delivery, and 
that this tolerance persisting in adulthood permits the 
successful continuation of pregnancy bearing a homo- 
graft foetus. On the contrary it is possible that lack of 
induced tolerance may play a part in the aetiology of 
spontaneous and habitual abortion. 

[It is not easy to explain how trophoblast gets into the 
foetal circulation in late pregnancy. At that time the 
syncytial covering of the chorionic villi is atrophic, and, 
while in the early ovum it has erosive powers that are 
important in embedding and in the establishment of the 
maternal placental circulation, it is difficult to assume any 
such action in late pregnancy. Certainly, however, the 
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illustrations suggest the presence of trophoblast in cord 
blood and in the foetal tissues, and it is well known that 
chorion epithelioma has been reported in infants whose 
mothers showed no evidence of the disease. 

Chorion epithelioma is however a very malignant 
tissue, especially its cytotrophoblastic component, and 
is therefore quite different from the atrophic syncytium 
in the placenta at term. It is still more difficult to explain 
the migration of decidual cells which have no eroding 
action or motility into the foetal circulation even if we 
accept Spanner’s claim that “anchoring’’ villi contain 
foetal blood vessels. Finally how can trophoblast, even 
assuming that it does enter the foetus, induce tolerance 
to foreign tissue? Trophoblast is not a foreign tissue to 
the foetus but part of the ovum itself.] 


F. J. Browne 


130. Liver Clearance with Bromsulphalein in Pregnancy 


and Labour. (Die “Leber-clearance” mit Bromsulphalein ' 


in der Schwangerschaft und unter der Geburt.) 

By H. WiLkKEN. Zbi. Gyndk., 82, 1804-1809, Nov. 19, 
1960. 2 tables. 1 fig. 25 refs. 

Bromsulphalein is one of the compounds which are 
excreted by the liver without undergoing any change in 
the body. If the concentration of the substance in the 
serum 45 minutes after injection exceeds 10 per cent of 
the initial blood level, this is usually regarded as 
indicating impairment of liver function. 

The author carried out the bromsulphalein test in 12 
non-pregnant controls, 65 pregnant women at different 
stages of gestation and during labour, and in 6 women 
during the puerperium. Samples of blood were taken 3, 
15 and 45 minutes after intravenous injection. 

The author found that during the first and second 
trimester of pregnancy there is no appreciable change in 
the half life of bromsulphalein in blood, i.e., the time 
taken for the blood level to drop to half the original 
value. There is a rise, however, of both the half life and 
the 45 minute value during the last trimester. A further 
increase in both concentrations takes place during labour. 
Post-partum these figures decrease again. The author 
is of the opinion that these changes should not be 
regarded as suggestive of impairment of liver function, 
but they indicate a normal temporary reduction in the 
rate of excretion of the compound. The author is unable 
to suggest whether this may be due to biliary stasis, 
haemodynamic factors or changes in the plasma volume. 

An incidental observation made on the cord blood 
of 12 infants showed that bromsulphalein does not pass 


the placenta during labour. Bruce Eton 


131. Ectopic Pregnancy After Hysterectomy. 

By M. H. Gropy and R. D. Otis. Obstet. and Gynec., 
17, 96-98, Jan. 1961. 

The authors present what seems to be the first case 
to appear in the literature of pregnancy after total 
abdominal hysterectomy. The operation was done fer 
carcinoma in situ of the cervix in January, 1958. In 
April, 1959, there was some vaginal bleeding from what 
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seemed to be granulation tissue at the vault but which 
was probably an orifice into the Fallopian tube. A month 
later, laparotomy was performed for dyspareunia, pelvic 
pain, vaginal bleeding and a pelvic mass which proved to 
be an ectopic pregnancy in the right tube. 

J. G. Dumoulin 


LABOUR 


132. The Results of Psychoprophylactic Preparation 
for Labour. (Ergebnisse der psychoprophylaktischen 
Geburtsschmerzlinderung.) 

By J. Horitorrr and R. MUHLBACH. Geburtsh. u 
Frauenheilk., 21, 53-71, Jan. 1961. 2 tables. 10 figs. 
19 refs. 

In the past 24 years the authors have prepared and 
delivered 900 women (23 per cent of the total number of 
patients delivered in the Maternity Hospital of the Carl 
Gustav Carus Medical Academy, Dresden) according to 
the psychoprophylactic technique described by Lamaze. 
The results have been evaluated by means of question- 
naires completed by neutral observers and by the patients 
themselves on the day after delivery. The incidence of 
complications was not affected by psychoprophylactic 
preparation. From the patients’ point of view 54 per 
cent obtained the relief from pain in labour that they had 
anticipated; 26 per cent obtained partial relief; whilst 
20 per cent regarded their preparation as a failure. The 
neutral observers’ estimation of the amount of pain 
suffered by the patients agreed with that of the patients 
themselves in 80 per cent of cases, but in 13 per cent the 
observers under-estimated the amount of pain that the 
patients had suffered. The results are further analyzed 
with regard to age, parity and social class. The authors 
conclude that psychoprophylaxis represents an important 
advance in obstetric management, nevertheless they do 
not regard analgesics as superfluous, but rather as a 
necessary adjunct and particularly in those women who 
do not achieve the relief of pain expected from their 
antenatal preparation. Peter J. Huntingford 


133. A Modified Oxytocin Sensitivity Test. 
modifizierter Oxytocin-Empfindlichkeitstest.) 

By K. BAUMGARTEN and W. HoFrHANSsL. Geburtsh. u. 
Frauenheilk., 21, 10-19, Jan. 1961. 2 tables. 4 figs. 16 refs. 

An intra-nasal spray containing a solution of synthetic 
oxytocin in a concentration of 40 international units per 
ml. was used to determine the sensitivity of the uterus at 
or past term prior to the induction of labour. The patients 
were instructed to inhale once from the spray, so that 
they received a dose of about 2-6 international units; 
the test was regarded as positive if painful uterine con- 
tractions were felt within 5 minutes of inhaling the 
oxytocin. If another test was positive 24 hours later, and 
the cervix was ripe, surgical induction was performed by 
rupturing the forewaters. A tocograph (Jaquet) was used 
to compare the intra-nasal oxytocin sensitivity test with a 
modification of Smyth’s intravenous method, in which 
the test was regarded as positive if a painful uterine 
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contraction followed within 1-2 minutes of an intra- 
venous injection of 0-01 international units of synthetic 
oxytocin; if necessary this dose was repeated once. It was 
found that a single dose from the nasal spray corre- 
sponded to between 0-01 and 0-02 international units 
intravenously. In 90 per cent of 190 women with a 
positive intra-nasal oxytocin sensitivity test on two 
occasions labour commenced within 24 hours of 
rupturing the forewaters. 

The authors conclude that the intra-nasal oxytocin 
sensitivity test provides a safe and reasonably accurate 
guide to the prospects of a patient beginning her labour 
after surgical induction. The test is simple and as long 
as a positive result is obtained on two separate occasions 
the results are reliable. The criterion used should be 
the production of a painful uterine contraction, and under 
these circumstances tocographic control is unnecessary. 

[Unfortunately the clinical details are presented rather 
obscurely, but if the results published in this paper can 
be repeated the authors will have provided the obstetri- 
cian with an invaluable guide to the management of 
patients who require surgical induction of labour. This is 
a test, which if it is reliable, because of its simplicity, 
could be used in every-day practice.] 


Peter J. Huntingford 


134. A Histopathological Study of the So-called 
Incompetent Uterine Cervix. 

By C. J. Eaton and J. J. McCusker. Obstet. and 
Gynec., 16, 651-658, Dec. 1960. 4 figs. 10 refs. 

In 1948 Lash described a series of cases with defect of 
the cervix at the level of the internal os, usually in the 
anterior position, which he treated by excision and 
suture of the area. The authors have studied the histology 
of the tissue excised from 22 such cases. 

They found no clear-cut correlation between cervical 
incompetence and previous trauma. In their cases there 
was no gross defect to explain the incompetence. No 
microscopic change of significance was present in the 
incompetent cervices when compared with similar tissue 
removed from normal cervices. J. G, Desnoelia 


135. Some Observations on the Technique of Vacuum 
Extraction. (Bemerkungen zur Technik der Vakuum- 
extraktion.) 

By J. Brey and M. FANGHANEL. Geburtsh. u. 
Frauenheilk., 20, 1357-1365, Dec. 1960. 4 tables. 3 figs. 
44 refs. 

Twenty infants were delivered with Malmstrém’s 
vacuum extractor, using the medium-sized cup, 42 mm. in 
diameter, and a negative pressure of 0-9 atmospheres. 
The traction force that was necessary to pullthecup off the 
baby’s head was measured in each case. The amount of 
force that could be used varied with the degree of caput 
formation present before the application of the suction- 
cup; firm adherence of the cup depended on its interior 
being filled with soft tissues, and therefore the time 
interval before the maximum traction-force could be 
exerted also varied with the degree of caput formation 
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already present. Thus, with no caput present the average 
force exerted in 8 deliveries before the cup pulled off was 
12-2 kg., and the time necessary to produce the vacuum 
was 7-3 minutes; in 5 babies with moderate caput 
formation the maximum force exerted was 15-2 kg. 
after 5-5 minutes; and in 7 babies with marked caput 
formation an average force of 17-3 kg. was reached, 
and the time taken to produce the vacuum was 6-0 


minutes. Peter J. Huntingford 


136. External Version in Extended Breech. 

By K. N. KULSHRESHTHA. Obstet. and Gynec., 17, 
65-68, Jan. 1961. 8 figs. 

The author has modified the usual method of doing 
external cephalic version in cases of breech presentation 
with legs extended, and claims that his method is easier 
and successful. His first step is to increase flexion of the 
foetal spine by raising the breech and pushing it obliquely 
upwards towards the thighs of the foetus. At the same 
time the other hand pushes on the back of the foetal 
head to maintain full flexion. After a short time, the 
breech moves in the iliac fossa: when this happens, 
lateral pressure is reduced and upward pressure increased. 
The foetal head is meantime pushed downwards. 

The point of this procedure is to convert the extended 
breech into a flexed breech whilst the version is being 


performed. J. G. Dumoulin 


MATERNAL MORBIDITY 


137. Post-partum Ectopy of the Cervix. (Zur post- 
partalen Ektopie.) 

By A.-D. Rince. Zbl. Gyndk., 82, 1980-1985, Dec. 17, 
1960. 5 figs. 15 refs. 

The author carried out 534 examinations six to eight 
weeks post-partum and observed ectopic epithelium 
(“erosion”) in 178 patients, an incidence of 33-1 per 
cent. The patients were followed up for about six months. 
Examination included colposcopy and cytology. Eighteen 
patients with such ectopies failed to return to the clinic 
so that only 160 were available for further follow-up. 
They were divided into two unselected groups, one of 
which was treated with a silver nitrate cautery whereas 
the other was kept under observation without treatment. 

Comparison between the two groups showed that the 
ectopic epithelium healed more quickly and in a higher 
percentage in the treated group. Nineteen of the treated 
cases failed to clear up completely during the six months. 
Eleven of these did not complete their follow-up. The 
remaining eicht (11-4 per cent of the total) were admitted 
to hospital. A circular biopsy was taken from the cervix 
which was then cauterized. 

Amongst the untreated patients 43-3 per cent of the 
ectopies failed to heal within six months. 

[Strictly speaking “healing” does not, from the 
histological point of view, signify restitutio ad integrum, 
but a secondary replacement of the ectopic epithelium 
by squamous cells which differ from the primary 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


squamous cells of an initially healthy cervix. This 
process, according to the pathogenetic concept of 
Robert Meyer, was called “healing” of an “erosion” and, 
in German gynaecological literature is known as 
“Umwandlungszone”’.] 

Cytological examination revealed eleven cases with 
slight changes in the structure of the nuclei or the cyto- 
plasm but no case of malignancy. The tissues removed 
by ring biopsy were subjected to a modified type of serial 
section at regular intervals but there was no evidence of 


malignancy. Bruce Eton 


INFANT 


138. Foetal Abnormalities Associated with Umbilical 
Cords Containing One Umbilical Artery and One 
Umbilical Vein. 


By F. A. Lyon. Obstet. and Gynec., 16, 719-721, Dec. , 


1960. 1 ref. 
A total of 717 umbilical cords from 712 deliveries were 


examined, and 8 were found to have only 2 vessels (1-1 | 


per cent). Of these 8 infants, 2 had abnormalities in- 
compatible with life and 1 had neonatal convulsions. 
There were 6 other congenital abnormalities in the 717 


babies. J. G. Dumoulin 


GYNAECOLOGY 


139. The Use of Glucocorticoids in Gynaecology. 
(Zur Anwendung von Glukokortikoiden in der klinischen 
Gynakologie.) 

By A. Rince and G. LINDEMANN. Zbi. Gyndk., 82, 
1841-1848, Nov. 26, 1960. 3 tables. 19 refs. 

The authors review the possible uses of corticosteroids 
in gynaecological practice. In the treatment of inflam- 
matory conditions of the adnexa and parametria 


prednisone was used if there was massive infiltration or | 


exudation, or formation of inflammatory swellings. 
Treatment was begun with 50-60 mg. daily for 5 days, 
and thereafter the dosage was gradually decreased until 
a total of 300-400 mg. was given. The steroid was 
invariably combined with an antibiotic, either strepto- 
mycin or terramycin. Among 40 such cases, 18 were 
cured, 19 improved and 3 showed no response. 

In 9 cases of hyperemesis, there was a particularly 
striking improvement within 2-3 days. A course of 2-3 
weeks’ treatment was usually sufficient. 

Prednisone was also used in order to tide the patient 
over a period of stress, particularly before and after 
major and hazardous operations. In 10 gynaecological 
cases the outcome was satisfactory; of 3 obstetric patients 
2 died, one as a result of suppurative peritonitis following 
surgical treatment for ruptured uterus and bladder; the 
other died on the second day after Caesarean section 
owing to acute dilatation of the stomach complicated by 
paralytic ileus and peritonitis. 

Prednisone did not prove to be satisfactory in the 
treatment of puerperal mastitis. 


Bruce Eton 
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140. Experiences with the Use of Polyestradiol, a 
Long-Acting Estrogen. 

By F. BramsBiLia, P. H. BERCZELLER, J. H. Epstein, 
M. H. G. Bratt, and H. S. KuppeRMAN. Obstet. and 
Gynec., 17, 115-119, Jan. 1961. 15 refs. 

Polyoestradiol phosphate (PEP) is a long-acting oestro- 
gen, water-soluble and consisting of a polyester of 
phosphoric acid and 17-beta-oestradiol. Its long action 
is thought to be the result of its storage in the reticulo- 
endothelial system with slow liberation of the oestradiol. 

Clinical response to single injections containing 40 mg. 
of PEP was tried in 30 patients with amenorrhoea and 
43 menopausal cases. The duration of effect was rather 
unpredictable but seemed to be better than that noted 
after other long-acting oestrogenic substances. It was 
well tolerated but sometimes produced pain at the site 


of injection. J. G. Dumoulin 


141. Clinical Experience with Derivatives of Nor- 
progesterone. (Klinische Erfahrungen mit Norpro- 
gesteronderivatin.) 

By R. Kaiser. Zb/l. Gynik., 82, 2009-2017, Dec. 24, 
1960. 2 tables. 12 figs. 18 refs. 

Amongst the 19 nortestosterone derivatives none of 
the depotesters have proved to be therapeutically useful. 
Owing to their androgenic effects they are contra- 
indicated in patients who may become pregnant. In such 
cases progesterone or 17-hydroxyprogesteronecapronate 
may be used. 

The author reports on the use of 17-hydroxynor- 
progesterone acetate (HNPA) and_ 17-hydroxynor- 
progesteronecapronate (HNPC) in the treatment of 
gynaecological disorders. 

In cases of secondary amenorrhoea secretory changes 
in the endometrium primed with oestrogen could be 
obtained by a single intramuscular injection of 25 mg., 
of HNPC or with 8 daily oral doses of 15 mg. of HNPA 
with 0-08 mg. of ethinyloestradiol. 

Cytological studies showed a luteal type of vaginal 
smear after 10 oral doses of 15 mg. of HNPA. Both HNPC 
and HNPA were capable of causing a slight rise in body 
temperature. HNPC and HNPA, like nortestosterone 
derivatives, do not affect pregnanediol excretion in the 
urine as they are not metabolized like progesterone. 

In cases of secondary amenorrhoea the interval 
between a single injection of 25 or 50 mg. of HNPC 
and the onset of withdrawal bleeding varied from 10 to 
15 days. In the case of HNPA the interval was 3 to 4 days 
after the last dose. 

Postponement of menstruation was possible with both 
preparations, provided oestrogens were administered at 
the same time. 

In order to obtain haemostasis in cases of functional 
uterine haemorrhage HNPA combined with oestrogens 
did not yield as satisfactory results as HNPC. 

For the treatment of threatened abortion, daily oral 
administration of 20 mg. of HNPA or intermittent 
intramuscular injections of 50 mg. of HNPC is 
recommended [but this treatment does not seem to have 
been given an adequate clinical trial]. 
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The author concludes that HNPC has the same 
properties as 17-hydroxyprogesteronecapronate but its 
action on the endometrium is 10 times as potent. It 
appears to be useful in cases of amenorrhoea and 
threatened abortion whereas in the treatment of 
functional uterine haemorrhage it is inferior to oral 
nortestosterone derivatives. 

The action of HNPA on the endometrium is about 
half that of ethinylnortestosterone. The daily dose in the 
non-pregnant would be 10-20 mg. A significant observa- 
tion is the necessity to supplement treatment with 
oestrogens. In this respect HNPA differs from nor- 
testosterone derivatives. As HNPA showed no virilizing 
effects in animal experiments, it should be useful in the 
treatment of cyclical corpus luteum deficiency, for 
diagnostic tests of pregnancy and for the treatment of 
threatened abortion. Bruce Eton 


142. Cytran Therapy for Premenstrual Tension. 

By C. I. WaRFIELD. Obstet. and Gynec., 17, 49-53, 
Jan. 1961. 2 figs. 23 refs. 

Cytran is a drug which contains medroxyprogesterone 
acetate, ethoxzolamide and ectylurea—that is, a 
progestin, a diuretic and a tranquillizer. Using it in 30 
patients with pre-menstrual tension for the week before 
the period, the author found it to be effective in relieving 
symptoms. Delayed menses and scanty menstrual flow 
were the only side effects noted. J. G. Dnoulin 


143. A New Fungicidal Compound in Treatment of 
Vaginal Candidiasis. 

By J. L. Breen. Obstet. and Gynec., 17, 112-114, 
Jan. 1961. 2 tables. 7 refs. 

A new fungicidal compound, Sporostacin Chlordantoin 
cream was used in the treatment of monilia infection of 
the vagina in 39 patients with positive smears. Ninety-five 
per cent were cured, while all obtained symptomatic cure 
after inserting the cream twice a day for 14 days. There 
were no complications. J. G. Dumoulin 


144. The Prophylaxis of Genital Tuberculosis. (Zur 
Frage der Verhiitung der Genitaltuberkulose.) 

By E. Apure, V. D. Petrescu and GH. BUNGETIANU. 
Zhi. Gyniik., 83, 94-106, Jan. 21, 1961. 20 refs. 

The authors present a fairly comprehensive review 
of a systematic prophylaxis against genital tuberculosis. 
Their discussion covers a wide field. It begins with the 
prevention of primary infection by segregation of 
infectious cases, disinfection of infected excreta, and the 
elimination of sources of infection in cattle. Maintenance 
of the defence mechanisms of the body as well as BCG 
inoculation are suggested. Chemoprophylaxis involves 
the administration of 10 mg. of INH per kg. of body 
weight per day for the protection of particularly 
susceptible subjects in childhood and at puberty with 
simultaneous BCG inoculation in comparatively higher 
doses than average. 
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At the time of the primary infection a secondary 
spread to the genital tract may be averted by thorough 
treatment with tuberculo-static agents. Treatment for 
9-12 months is also advised in cases of pleurisy, 
meningitis or minimal pulmonary parenchymatous 
lesions. 

Hormones which have anti-inflammatory effects should 
always be given with a cover of tuberculo-static drugs. 
A pregnancy occurring in a woman with extra-genital 
tuberculosis, even if the process has been arrested, 
should call for close supervision and treatment for a 
minimum of three months before and after delivery. 

Sanitary precautions are discussed for the prevention 
of direct ascending infections of the genital tract. 

The prevention of major tuberculous lesions of the 
genital tract necessitates an early investigation and treat- 
ment of disorders of menstruation, and particularly of 
amenorrhoea. Attention should be focussed on school- 
girls at the time of the menarche and on industrial 
undertakings employing mainly young females. A diag- 
nostic lead may be provided by a history of pleurisy, 
peritonitis, swelling of lymph glands, erythema nodosum, 
delayed menstruation, amenorrhoea, menometrorrhagia 
and primary sterility. According to various statistics 
25 to 40 per cent of women with genital tuberculosis give 
a history of appendicectomy. Whenever a surgeon 
operating for appendicitis finds a normal appendix, the 
genital tract should be examined and a small biopsy 
should be taken from the peritoneum and the infundi- 
bulum of the tubes. 

If in a case of puerperal or post-abortum pyrexia 
the cause is not discovered and the temperature fails to 
respond to penicillin, the possibility of genital tuber- 
culosis should be considered. 

In all cases of ectopic pregnancy, the tube, if removed, 
should be examined for tuberculosis. 

The authors discuss in detail the precautions to be 
taken after completion of treatment for genital tuber- 
culosis in order to prevent a relapse. 

Finally, the ways and means of avoiding spread of 
infection from women suffering from genital tuberculosis 
are outlined. 

[This is an important contribution on the subject of 
genital tuberculosis, written by a team with special 
experience, and scant justice can be done to it in an 


abstract.] Bruce Eton 


145. A Rapid Method for the Estimation of Fibrinogen 
in Whole Blood. (Eine Schnellmethode zur Bestimmung 
des Fibrinogens im Vollblut.) 

By P. Buerstept. Geburtsh. u. Frauenheilk., 
1318-1322, Dec. 1960. 1 table. 2 figs. 3 refs. 

A syringe is loaded with 0-8 ml. of a buffered oxalate 
solution (100 ml. of Michaelis’ Veronal-acetate buffer 
with 4 ml. of 1-34 per cent sodium acetate), and into it 
are drawn 0-2 ml. of blood from a vein. 0-2 ml. of this 
buffered oxalate-blood mixture are incubated in a water 
bath at 37° C. The time taken for a coagulum to form 
after the addition of 0-2 ml. of a thrombin solution, 
containing 100 international units in 5 ml. of distilled 


20, 
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water, is recorded. Two estimations are made for each 
sample, and the average value taken. Using the observed 
clotting time in seconds, the fibrinogen content of the 
blood, expressed as a percentage of normal, can be read 
off a curve of values obtained by the author using known 
samples of blood in increasing dilution. The author 
found that his results were not affected by the presence of 


heparin. Peter J. Huntingford 


146. Malformations of the Urogenital System. (Le 
malconformationi dell’apparato uro-genitale.) 

By F. Satvi. Minerva ginec. Torino, 12, 781-788, 
Aug. 31, 1960. 1 table. 3 figs. 34 refs. 

In recording two cases of ectopic kidney, both in the 
pelvis and one associated with absence of its fellow, the 
author recalls the developmental connexion between the 
urinary and genital systems in the embryo. Since both 
these cases were spotted in the course of investigation 
of uterine abnormality, he considers that on finding any 
such genital abnormality an accurate investigation of 
the urinary system should be undertaken. A pelvic 
kidney is not very uncommon but fortunately is rarely 
the sole kidney. It is four times commoner in the female 
than in the male and can give rise to difficulties in 
delivery and to errors in diagnosis in gynaecology. If 
discovered only on the operation table it must not be 
disturbed until it has been ascertained that the opposite 
kidney is functioning normally. In pregnancy Caesarean 
section is to be preferred as the method of delivery, and 
this is obligatory if the other kidney is defective or 


absent. W. C. Spackman 


147. Unilateral Cryptorchidism: Subsequent Effects on 
Fertility. 

By L. Stuart Scorr. J. Reprod. and Fertil., 2, 54-60, 
1961. 5 tables. 20 refs. 

Although the association of sterility with post-pubertal 
bilateral cryptorchidism is widely accepted, there is less 
appreciation of the high incidence of sterility and 
impaired fertility associated with unilateral maldescent 
in the post-pubertal male. 

After mention of the types of maldescent and their 
incidence, the author discusses findings in 34 cases of 
unilateral cryptorchidism and 6 cases of retractile testis. 
Seminal studies in the unilateral cryptorchids revealed 
no significant change in ejaculate volume, sperm 
morphology or motility, but the sperm count showed 
that 21 per cent were undoubtedly sterile due to complete 
azoospermia, 23 per cent were almost certainly sterile 
as they had only occasional non-motile, malformed 
sperms, 9 per cent had counts under 5 million per 
millilitre and only 29 per cent could be considered fertile. 
On the other hand, of the 6 cases of retractile testis, 5 had 
a fertile and one a slightly subfertile count. 

Biopsy studies of the contralateral gonad showed a 
high incidence of spermatogenic arrest in the normally 
descended opposite testis, suggesting an inherent bilater 1! 
defect which is not detectable clinically. Biopsy studies 
of ectopic and retained testes in the pubertal phases 
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show spermatogenesis to be more advanced in the former 
and this may explain the better post-operative fertility 
results resulting from pre-pubertal orchidopexy of 
ectopic testis than those following scrotal replacement 
of a retained gonad. A. E. R. Buckle 


148. Results of Artificial Insemination (Husband). 

By G. I. M. Swyer. J. Reprod. and Fertil., 2, 11-16, 
1961. 6 tables. 4 refs. 

The author discusses the results obtained by A.I.H. 
in 114 patients whose ages ranged from 23-42 years. 
The commonest indications were for defective coitus 
(seldom due to anatomical causation or psychogenic 
impotence) and cervical hostility, both diagnosed on the 
results of repeated post-coital tests. 

Insemination was performed by the intra-uterine or 
intra-cervical route, although 7 patients used a self- 
insemination syringe (the indication being defective 
coitus with good quality semen). The probable time of 
ovulation was estimated on the basis of the previous 
menstrual rhythm and the aim was to inseminate on 
two occasions in each cycle, with a day free between 
inseminations. 

Twenty patients had twenty-three pregnancies, giving 
a success rate of 18 per cent. Three resulted from self- 
insemination, two in the same patient and the other 20 
occurred in 18 patients. There were 14 live births, of 
which 3 died in the neonatal period, 5 abortions and 4 
patients are still pregnant. 

The number of inseminations ranged from 1-42, but 
more than half occurred with less than 6 inseminations. 
Of the successful cases, the intra-cervical route was used 
in 16 and the intra-uterine route in 4. Three-quarters 
of successful inseminations occurred between the 10th 
and 15th day of the cycle, the latter varying between 
25-8+3-1 and 32-4+2-53 days. 

Complications encountered were cervical bleeding, 


} abdominal pain from uterine irritability and one case 


of salpingitis (flare-up of pre-existing tuberculosis in 
the pelvis). 

The author concludes that a fair trial of A.I.H. should 
extend over six months, with two inseminations monthly, 
the intra-cervical route being preferred. 


A. E. R. Buckle 


NEW GROWTHS OF THE REPRODUCTIVE 
ORGANS 


149. The Use of Supra-Vital Stains for Cytological 
Diagnosis in Gynaecological Practice. (Die Bedeutung 
der Nativfarbung fiir die Zytodiagnostik in der 
gynaikologischen Praxis.) 

By D. Wacner, H. P. Katmus and H. STEGMANN. 
Geburtsh. u. Frauenheilk., 21, 138-143, Feb. 1961. 
4 figs. 19 refs. 

By modifying Stemmer’s technique the author has 
devised a rapid method, which can be used in the con- 
sulting room, for staining vaginal and cervical smears. 
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After making the smears they were immersed in a 50 per 
cent solution of alkaline methylene blue (Loffler) in 
physiological saline; the preparations were ready for 
examination within half to one hour. Smears from 
1,032 patients were stained by this technique and also 
by the Papanicolaou technique; 718 of the methylene 
blue smears were regarded as normal, the remainder 
were doubtful or suspicious. There were no false negatives 
when these results were checked against the Papanicolaou 
preparations, of which 924 were classified as normal. 
All the methylene blue smears, after they had been 
examined, were immediately transferred to a mixture of 
equal parts of ether and 96 per cent alcohol for 1 hour. 
This removed the stain from the smears and fixed them. 
The smears were then re-stained by the Papanicolaou 
technique, and of these 920 were classified as normal. 
The author recommends this simple method of staining 
smears as a means of screening. Two-thirds of the smears, 
which were obviously normal, needed no further atten- 
tion; the remainder which were doubtful could be 
re-stained by the Papanicolaou method for a more 
detailed assessment. Thus, the burden of the cyto- 
diagnostic laboratory was reduced by a third. 


Peter J. Huntingford 


150. The Nuclear Sex of Disgerminomata. (Unter- 
suchungen zur zellkernmorphologischen Geschlechtser- 
kennung von Disgerminomen.) 

By H. A. Hienz. Geburtsh. u. Frauenheilk., 21, 
144-149, Feb. 1961. 2 tables. 2 figs. 11 refs. 

Of 10 disgerminomata, removed from women between 
the ages of 17 and 54, 2 were composed of chromatin- 
positive (female) cells, and in 8 the nuclei of the cells 
were chromatin-negative (male). In one of the patients, 
with Turner’s syndrome, the nuclear sex of both the 
patient and the tumour was male. 


Peter J. Huntingford 


151. The Use of the Anabeiic Steroid ‘‘Dianabol’’ in 
the Treatment of Carcinoma of the Female Genital Tract. 
(Erfahrungen mit dem anabolen Wirkstoff Dianabol in 
der Therapie des weiblichen Genitalkarzinoms.) 

By G. HEeEINen. Geburtsh. u. Frauenheilk., 20, 1365- 
1371, Dec. 1960. 1 table. 5 figs. 19 refs. 

The anabolic steroid 17-methyl-androstenolone 
(Dianabol) was given in a dose of 5-25 mg. daily to 30 
patients who had been treated for carcinoma of the 
cervix by radiotherapy. The results in these patients were 
compared with those in a group of 30 similar patients 
who did not, however, receive Dianabol. Patients in the 
treated group gained an average of 0-9 kg., whereas the 
untreated patients lost an average of 3-7 kg. in a similar 
period of time. The treated patients were noted to feel 
better, there was less radiation sickness and improved 
haemopoiesis; the length of their stay in hospital was 
also shorter. The drug did not appear to have any 
effect on the tumour itself; no side-effects were observed. 


Peter J. Huntingford 
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152. Immunotherapy of a Patient with Choriocarcinoma. 

By B. Crvaper, M. A. Haytey, W. D. Riper and 
O. H. Warwick. Canad. med. Ass. J., 84, 306-309, 
1961. 2 figs. 17 refs. 

The case history of a patient suffering from chorio- 
carcinoma treated by active and passive immunization 
is recorded. No change in pulmonary metastases was 
noted in the four months following hysterectomy, nor 
with intravenous injections of vincaleukoblastine sulfate. 
Her husband’s leucocytes were chosen for active im- 
munization followed by a sperm anti-serum. This 
resulted in a transient rise in chorionic gonadotrophin 
excretion and complete disappearance of metastases. 
Spontaneous regression was considered as possible. It 
was concluded that immunotherapy is worthy of further 


trial. O. A. Schmidt 


153. The Demonstration of Tumour Cells in the Blood 
of Women with Carcinoma of the Genital Tract. (Zum 
Nachweis von Tumorzellen im Blut beim Genital- 
karzinom der Frau.) 

By H.-J. Soost. Geburtsh. u. Frauenheilk., 21, 1-9, 
Jan. 1961. 2 tables. 6 figs. 29 refs. 

The author has isolated tumour cells from the cir- 
culating blood of women with malignant tumours of the 
genital tract by fractional centrifugation (silicone 
flotation), or by causing haemolysis with saponin, and 
then removing the appropriate fraction with special 
filters (cellulose membrane with a maximum pore-size 
of less than 1 mz). The separated cells together with the 
membrane were transferred to a slide, fixed, and stained 
by the Papanicolaou technique. Blood samples of 5-10 
mil. were obtained from 136 patients; some were taken 
from the antecubital vein or brachial artery, others by 
catheterization of the femoral vein and inferior vena 
cava, and others by direct puncture at laparotomy of 
veins draining the affected organ. Circulating tumour 
cells were found in the blood of 18 of 63 women with 
carcinoma of the body of the uterus; in 7 of 23 with 
carcinoma of the cervix; in 15 of 36 with ovarian car- 
cinoma; in 4 of 6 with carcinoma of the vagina, urethra 
or vulva; and in | of 2 patients with a sarcoma of the 
uterus. In carcinoma of the cervix the ease with which 
tumour cells were demonstrated in peripheral blood 
increased with the degree of spread; thus in 9 patients 
with a stage I growth regional blood samples were 
positive in 2 out of 3 cases, but no malignant cells 
were found in any of the 9 peripheral samples; whereas 
4 of the 7 peripheral blood samples were positive, which 
were taken from women with a stage IV carcinoma of the 


COEVIX. Peter J. Huntingford 


154. A Comparison of Smears taken from the Posterior 
Fornix, the Surface of the Cervix, and the Cervical Canal 
for the Early Detection of Cancer. (Zellausbeute von 
zytologischen Abstrichen aus dem hinteren Scheidenge- 
wolbe, der Portiooberflache und dem Zervikalkanal bei 
der Krebsfahrtensuche.) 
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By G. Kern. Geburtsh. u. Frauenheilk., 21, 150-155, 
Feb. 1961. 1 fig. 9 refs. 

Smears were taken with cotton-wool swabs from the 
posterior fornix, the vaginal portion of the cervix, and 
the cervical canal from 50 patients with known malignant 
or pre-malignant lesions of the cervix. The smears were 
stained by the Papanicolaou technique; they were 
examined and scored for cell and bacterial content. 
Smears from the posterior fornix were negative in 23 
women, in 10 of whom the lesion was in the cervical 
canal; 12 of these smears were contaminated by a con- 
siderable number of bacteria. There were only 4 false 
negative results in the smears taken from the surface 
of the cervix, and in 3 of them there was considerable 
bacterial contamination. Seven of the smears from the 
cervical canal gave false negative results, these were 
mainly from patients with small superficial lesions; 
bacterial contamination of these smears hardly occurred. 
The author concludes that the number of false negative 
results can be reduced by paying careful attention to the 
site from which the smear is taken; the presence of large 
numbers of bacteria results in poor staining by the 
Papanicolaou method, and therefore difficulty in the 


evaluation of the smears. Peter J. Huntingford 


155. Studies in Cancer Immunity of the Prolapsed 
Uterus. (Untersuchungen iiber “‘Karzinomimmunitat” 
des prolabierten Uterus.) 


' 
By A. Bievecki. Zbl. Gyndk., 83, 15-23, Jan. 7, 1961. 


9 figs. 15 refs. 

The observation that carcinoma of the cervix is rare 
in women with prolapse prompted the author to study 
the cervix in such cases. His series consists of 25 cases of 


complete uterine prolapse and 8 patients who had under- } 


gone operation for such a prolapse. The study included 


cytology, histological examination of cervical biopsies j 


and histochemical investigation with Feulgen’s staining 
technique. 

Cytology showed in 26 cases excessive cornification 
characteristic of leukoplakia of the cervix. There was 
one elderly patient whose smear was classified as 
“Papanicolaou Group V”, which was found to be due 
to pre-invasive carcinoma. This case does not invalidate 
the view that the cervix of a prolapsed uterus is immune 
against carcinoma, but demonstrates the resistance of the 
tissues in these cases, so that the disease, which normally 
occurs in the fourth decade of life, did not develop until 
the age of 82. Histological examination showed 
leukoplakia in 28 patients. 

Histochemical studies with Feulgen’s technique were 
carried out in order to investigate the behaviour of 
desoxyribonucleic acid (DRN). The DRN content of 
nuclear chromatin is raised when cell division is increased. 
The author found that in cases of cervical! leukoplakia of 
the prolapsed uterus, before or after operation, the DRN 
content is significantly reduced compared with that of ‘he 
chromosomes of the cells of normal mucosa or epidermis. 


Bruce Eton 
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156. Distribution of Metastases in Stage I Carcinoma 
of the Cervix. A Study of 66 Autopsied Cases. 

By E. HENRIKSEN. Amer. J. Obstet. Gynec., 80, 919-929, 
Nov. 1960. 1 table. 3 figs. 5 refs. 

This paper describes the findings over 27 years at 
post-mortem examinations on 66 women who had 
epidermoid cancer of the cervix, stage I, of whom 49 
were untreated and 17 treated by radiotherapy. The 
author maintains “on the basis of many studies” that 
a meticulous removal of all the pelvic lymph nodes is 
not possible and that the term “En bloc excision” does 
not apply to even the most radical type of pelvic 
operation. 

The primary and secondary groups of lymph nodes 
are described in detail. The anterior and posterior spreads 
of the disease, namely to the vesico-vaginal nodes and 
those in the sacral hollow respectively are almost as 
frequent as the lateral extensions. The routes of the major 
lymphatic vessels are fairly constant but there are marked 
variations in size and number of the lesser vessels, and 
their correct identification is difficult and at times 
impossible. Pre-operative intracervical injection of a 
blue dye has demonstrated peristaltic action in some 
large vessels, and it is suggested that this is present in all 
lymphatic vessels containing valves. The importance of 
any factor which could stimulate this action needs to be 
considered in order to understand the dispersal patterns 
of malignant embolisms. It was evident, too, that neither 
the size nor the gross character of the primary lesion, nor 
the age and parity of the patient unequivocally determines 
the incidence of spread. Thickening of parametrium 
secondary to benign processes is frequent and mis- 
interpretation is common; the so-called characteristic 
parametrial thickening due to malignant extension is 
unreliable even when reported by the most experienced 
clinicians. 

In the patients treated by adequate irradiation no 
definite evidénce could be got regarding its effect on the 
lymph nodes. The nodes tended to be smaller and firmer 
and a number showed hyalinization, fibrosis and calcifi- 
cation, but the reactions were not consistent in the same 
cases at the same anatomical level. Two explanations 
of this are offered: (1) the rays may inhibit the growth 
rate of the cancer cells or the fibrosing effect may 
entomb the cancer cells; (2) the sclerosing changes 
affecting both lymphatic vessels and nodes may deter the 
spread of the cancer. It has been observed that sus- 
ceptibility to rays depends on the cell’s phase of mitotic 
activity. 

For comparative purposes all cases of cancer of the 
cervix should be staged and reported according to the 
pre-operative and pre-irradiation estimate, and not on 
the grouping established by examination of the surgical 
specimen. The differences of grouping with the so-called 
“correcting the records” method may be as high as 25 
per cent. These cases necessarily go into a higher bracket. 
If they were treated radiologically this error would result 
in a statistical devaluation of irradiation as compared 
with surgery in the treatment of stage I cases. 


F. J. Browne 
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157. Value of Urologic Study in the Management of 
Carcinoma of the Cervix. 

By B. C. Burns, H. S. Everett and C. B. Brack. 
Amer. J. Obstet. Gynec., 80, 997-1003, Nov. 1960. 
8 tables. 8 refs. 

Since 1929 all patients attending the Department of 
Gynecology of the Johns Hopkins Hospital who have 
cancer of the cervix, except those in whom the disease 
is hopelessly advanced, have been subjected to urologic 
studies before treatment and at intervals during follow up. 
These studies include excretory urography and cysto- 
scopic examination of the bladder. The present report is 
based on the study of 295 patients with all stages of 
cancer of the cervix treated by irradiation during the 
years 1943 to 1953. Of these 43-4 per cent have survived 
5 years or more. One of the most significant values of 
such urologic study is the prognostic aid obtained from 
pre-treatment pyelograms. These were done in 215 of the 
295 patients treated. In 148 of these the pyelogram was 
normal and the 5-year survival rate in the group was 
70-3 per cent compared with 22-4 per cent in the 67 
patients whose pre-treatment pyelograms showed 
hydronephrosis. Surprisingly the latter group included 
31 patients in stages I and II. 

That the development of hydronephrosis following 
treatment is important in prognosis is shown by the fact 
that of 99 patients in whom the pre-treatment pyelograms 
were normal the follow-up pyelograms remained normal 
in 77, and of these 61 (79 per cent) remained well for 
more than 5 years, while of the 22 patients who developed 
post-treatment hydronephrosis only 6 (27 per cent) 
survived more than 5 years. 

The urology studies also seemed to be of use in 
detecting failure of irradiation therapy thus enabling 
radical operation to be undertaken as soon as possible in 
persistent or recurrent disease. There were 37 patients 
with proved recurrence, or persistence of carcinoma. 
In 28 of these pre-treatment pyelograms had been 
obtained. In 13 the post-treatment pyelograms were 
unchanged and in 10 there was increased hydro- 
nephrosis. Of these 10 only 5 patients survived for 5 
years and each of these had been subjected to radical 
operation within 2 months of the first suspicion of 
recurrence. Occasionally, however, normal pyelograms 
may persist after treatment without excluding the 
presence of radio-resistant cancer. 

In the entire series there were only 5 patients in whom 
the development of a fistula could be exclusively attri- 
buted to irradiation therapy. This is an incidence of less 
than 1-4 per cent, which compares favourably with the 
9 per cent or more usually following treatment by 
radical operation. F. J. Browne 


158. Follow-Up Examination after a Five-Year Cure 
in Patients with Carcinoma of the Cervix. (Nachunter- 
suchungen nach der 5-Jahresheilung beim Kollum- 
karzinom.) 

By H. KraAusic and T. Rustept. Zbl. Gyndk., 82, 
1961-1966, Dec. 17, 1960. 3 tables. 18 refs. 

The authors investigated 1,068 patients between 1949 
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and 1953 who were suffering from carcinoma of the 
cervix. The cases which were available between the sixth 
and the eleventh year after completion of treatment were 
scrutinized. The absolute five-year cure rate of 38-9 per 
cent for those observed in 1949 fell to 31-1 per cent by 
the tenth year. This 7-8 per cent of patients regarded as 
cured after 5 years had, in fact, a recurrence later on. 
Amongst the total 1,068 patients 1-6 per cent of those 
primarily seen, or 3-4 per cent of those who were regarded 
as cured after 5 years, did in the end have a recurrence of 
the neoplasm. In 12 patients this took the form of 
metastases, in 4 it appeared as a local recurrence in the 
pelvis and in 1 both as metastases and local recurrence. 
These observations serve to emphasize that these 
patients must be followed up for longer than the 


customary 5 years. Bruce Eton 


159. Optimum Radium Distribution in the Treatment 
of Cancer of the Cervix. Part I. 

By P. R. Bianey. Obstet. and Gynec., 16, 679-688. 
Dec. 1960. 11 figs. 1 ref. 

The author has designed applicators to integrate the 
best features in radium treatment to the cervix. These 
immobilize the uterus in the midline, displace vaginal 
and bowel walls to a controlled distance, and eliminate 
the use of a vaginal pack. The applicators are made of 
plastic, resistant to acid or alkaline reagents, and can 
be sterilized by autoclave or liquid sterilization technique. 
The intra-uterine tube is fixed to a vaginal central section 
to which lateral sections can be attached by a slide lock. 
The sections are joined together by a screw. The 
applicator is stitched to the vulva. J. G, Dencalin 


160. Mucinous Tumors of the Ovary. 

By J. D. Wooprurr, L. S. Bre and R. J. SHERMAN. 
Obstet. and Gynec., 16, 699-712, Dec. 1960. 6 figs. 
16 refs. 

This is a comprehensive survey of mucin-secreting 
tumours of the ovary and consists of a report on 162 
cases seen over a 20-year period at Johns Hopkins 
Hospital. The histogenesis, clinical features, pathological 
pitfalls in diagnosis, associated pathology and treatment 
are discussed in this well-balanced article which, although 
it contributes little new to the subject, is a good review 
of mucinous tumours. I. @, Demeulin 


161. Cystic Fibroleiomyoma (Probably Primary) of 
the Broad Ligament. (Fibroleiomioma cistico (probabil- 
mente primitivo) del legamento largo.) 

By G. Rusconi. Ann. Ostet. Ginec., 82, 1280, Dec. 
1960. 5 figs. 27 refs. 

The author gives a full and useful classification of the 
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possible origins of primary tumours of the broad 
ligament. 

These can in general be divided into three groups: 
(1) Tumours of the cellular tissues of the broad ligaments. 
(2) Tumours of embryonic structures and rests found in 
that region. (3) Tumours of teratomatous inclusion or of 
aberrant germ tissue. 

These tumours, irrespective of their origin all have 
common characteristics from the viewpoint of diagnosis 
and of surgery. These mainly arise from their anatomical 
inclusion between the layers of the broad ligament. 

A case is described and illustrated where a cystic 
fibroleiomyoma occurred between the layers of the right 


} 


broad ligament in a 42-year old woman. The difficulties _ 
of the operation are described. The uterus, tubes and | 


ovaries were normal and were conserved. 

The histological structure of the tumour consisted of 
fibrous and muscle tissue with multiple cystic spaces 
apparently formed by hyaline degeneration. 

It is concluded that this was probably a primary 
tumour of the broad ligament. There was no pedicle 
attaching it to the uterus; the tumour possessed a capsule 
which consisted of peritoneum only; it was lying external 
to the uterine artery and the ureter. Cystic degeneration 
as seen in this case is typical of broad ligament tumours, 
while the uterus itself was normal in every respect. 


Josephine Barnes 


OPERATIONS 


162. Complete Prolapse of Female Genital Organs: 
Repair with Vaginal Conservation. 

By S. J. TuRNER. Obstet. and Gynec., 17, 69-79, 
Jan. 196i. 11 figs. 8 refs. 

In this very well illustrated article the author describes 
his technique of vaginal hysterectomy and repair for 
procidentia. The essential features are, firstly, excision 
of excess peritoneum over the bladder and rectum after 
the uterus has been removed. Then, the utero-sacral 
ligaments and round ligaments are freed by upward 
blunt dissection, and the posterior peritoneal edge is 
sutured to the edge of the posterior vaginal cuff. Three 
interrupted sutures (and not a single purse-string) are 
used to close the peritoneal cavity. Following repair of 
the anterior vaginal wall, the utero-sacral ligaments are 
advanced to the subpubic fascia, and the round ligaments 
are stitched to the subpubic fascia and sacral portion of 
the utero-sacral ligaments. Any rectocele present is 
then repaired. 

The author’s series consists of 119 cases. 

[He states that 8 cases had stress incontinence after 
the operation. Professor Gordon Lennon some years 
ago pointed out that this complication might follow 
suturing the utero-sacral ligaments to the subpubic 


fascia.] J. G. Dumoulin 
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Fig. 2, etc. Each figure should have a reference in the text 
and a descriptive legend to be printed underneath. This 
legend should be typed on an attached sheet and not 
written on the back of the illustration. The lines in charts 
should not be in colours but in black, and when graph 
paper is used the ruling should be grey or faint blue and 
not brown, red or green. The magnification of micro- 
scopical illustrations should be stated (e.g. x 250). X-ray 
films should not be submitted unless the author is not in a 
situation to have these printed, when the Journal will 
undertake to have this done. If the films promise poor 
reproduction the author is advised to send line tracings of 
the appearances instead. Authors may be required, at the 
Editor’s discretion, to contribute to the cost of repro- 
ducing tables and illustrations. 
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ABBREVIATIONS 


These should be avoided as far as possible. “‘Per cent” 
should be used instead of the symbol “%” and such 
forms as T.B., R.B.C., B.P., P.E.T., A.P.H. eschewed. 

Dates should be given as 10th May, 1946, and not 
10.V.46. Numbers should be in the form of numerals and 
not words except when beginning a sentence, thus 
“Fifteen patients out of a total of 60 exhibited,” etc. The 
official rather than the proprietary names of drugs must 
be used. The Journal convention is gr. for grains; g. for 
grammes; Kg.; ml. (not c.c. or c.cm.); mg.; pounds (not 
Ilb.); ounces (not 0z.), etc., and wherever suitable the 
metric equivalent of an English measure should be given, 
for example, when recording pelvic measurements, size 
and weight of babies, tumours, etc. 

When comparable figures are given, either the English 
or the metric mode must be followed, thus: the excretion of 
urine/24 hours should be shown in ml. (and not ounces) 
when the urinary or blood-urea is given in g./100 ml. 


REFERENCES 


In the text the author’s name should be given, with the 
date of publication and the list of authors quoted put at 
the end of the text in alphabetical order as in the Harvard 
Scheme: Author’s name, initials, year of publication (in 
brackets), name of journal (italics abbreviated), volume 
number (underlined) and page number. In the case of 
books the order is: Author’s name, initials, year of publi- 
cation, full title (italics), edition, publisher and place of 
publication, page, thus: 

Brown, H. E., and Jones, B. K. (1961): J. Obstet. Gynaec. 
Brit. Commonw., 2, 128. 

Sampson, P. (1940): Obstetrics for Midwives. 2nd edition. 
Fraser, London. p. 9. 


REPRINTS FOR CONTRIBUTORS 


The issue of free reprints to contributors is discon- 
tinued, but a copy of the issue in which the article appears 
will be sent to any contributor who is not a subscriber. 
Reprints can be purchased by arrangement with the 
printers if application is made when the corrected proof 
is returned or, in the case of overseas contributors, when 
the manuscript is submitted. 





ROYAL COLLEGE OF OBSTETRICIANS 
AND GYNAECOLOGISTS 


AT the Meeting of Council held in the College on Saturday, 27th May, 1961, with 
the President, Mr. Arthur C. H. Bell, in the Chair, the gift of £5,000 from the 
Mathilda Kennedy Charitable Trust was gratefully acknowledged. 


The following were elected to Council to fill statutory vacancies: 


As representatives of the Fellows: 


LONDON .. “0 ae - aia = John Campbell McClure Browne. 
{ Richard Glyn Maliphant. 

| Robert Newton. 

NORTHERN IRELAND .. os .- 54 Ninian McIntire Falkiner 


ENGLAND AND WALES (excluding London) .. 


As representatives of the Members: 


LONDON .. “ o ie ae 8 Edward Anthony John Alment. 
NORTHERN IRELAND .. i oe George Barton Gibson. 


The following were admitted to the Fellowship: 


Henry Bernard Bagshaw. Thomas Loftus Townshend Lewis. 
Duncan Ballantine. Una Gertrude Lister. 

Samuel Jan Behrman. Walter Johnston McCord. 
Fred Benjamin. William Gregor MacGregor. 
Douglas Charles Aitchison Bevis. Margaret Alison Mackie. 
Constance Lang Beynon. Robin Murdoch. 

John Montgomery Bowen. Cecil George Paine. 

George Cresswell Brentnall. Edward Parry-Jones. 
Alexander Broido. Peng Teik Por. 

Alan Drury Harling Browne. Lilian Raftery. 

Ellsworth Cullen Bryant. Sangarapillai Rajanayagam. 
Alfred Dudley Byrne. William Dudley Refshauge. 
Walter Calvert. Kenneth Stephen Richardson. 
Kate Isabell Campbell. Hujohn Armstrong Ripman. 
Leslie A. Cruttenden. Henry Roberts. 

Gilbert Dalley. Charles Guy Roworth. 
Jyotsna Dei. Everall Mary Shippam. 
Norman Eric Corrigan de la Hunt. William Robert Sloan. 

John Cathcart Hamilton Dunlop. David Flett Smith. 

Mostyn Powell Embrey. Arnold Bernard Stenhouse. 
Irwin Bruce Faris. Patrick Christopher Steptoe. 
Harold Derek Freeth. Agnes Muir Stewart. 

George Taylor Gibson. Albert Stuart Bradridge Studdy. 
John Hartley Gibson. Gwyn Stuart Thomas. 
Andrew Bertram Hay. John Granville Thurston. 
Roy Eldridge Hemsley. Ewart Williams. 

John Bain Hurll. Evan Arthur Williams. 


Richard Graham Law. 
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The following were admitted to the Membership: 
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Sek-Mun Goon. 
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David Youn-Sen Liang. 

Ma Yin May. 
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Ma Khin Nu. 
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Aaron Penn. 
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Fay Margaret Rennie. 
William Joseph St. Erryl-Glyndwr Rhys. 
Abharani Roy. 

Irene Marion Salmon. 
Yvonne Marjorie Salmon. 
Jasu Indravadan Sanghvi. 
Padma Raju Sathyanadhan. 
Edwin Sayes. 

Richard John Seddon. 
Nirmal Kumar Sen. 

Pravash Chandra Sen Gupta. 
Ahmed Abu-el-Futuh Shandall. 
Adige Vedavyass Shenoy. 
Robert Vivian Stephenson. 
Sushil Kumar Suppal. 

Muriel Mary Helme Sutcliffe. 
Trevor Charles Svensen. 

Ian Phillip Thew. 

George Ronald Thoms. 
Victor Ronald Tindall. 


List of Candidates who have been awarded the Diploma in Obstetrics: 


Abida Abdus-Salam. 
Michel Assad Aboud. 
Anthony Hugh Abrahams. 
Ada Margaret Adams. 
Clive Dodd Addis-Jones. 
Adegboyega Folaranmi Adedoyin. 
Sunil Kumar Adhya. 

Paul Michael Aichroth. 
Kosin Amatayakul. 

Ian Frank Anderson. 
Elvira Cecilia Arya. 

John William Aspinall. 
Philip George Atkinson. 
William John Atkinson. 
Ibrahim Farid Ayad. 
Gerald Baker. 

Suppiah Balakrishnan. 
Richard Barker. 

Elizabeth Mary Beattie. 
John Harold Bell. 

Robin John Marshall Bell. 
Angus Bennett. 

John Walter Bennett. 

Peter Cecil Bewes. 

Tulsi Assandas Bhambhani. 
Joan Bishop. 

Robert Yarr Bishop. 
William Iain Kinloch Bisset. 


Raymond Colin Blake. 

John William Bland. 
Alexander Richard Bowie. 
John Russell Bowles. 

Miriam Josephine Bernard Brady. 
Mary Elizabeth Braithwaite. 
Ewen Crighton Bramwell. 
Harold Brenner. 

Martin Forrest Brewster. 
Anthony Brickman. 

Helen Bayne Brodie. 

Dorothy Anne Brown. 

John Stuart Brown. 

Wallace Francis Brown. 
Michael Budd. 

Antony Ernest Bullock. 
Maureen Valerie Burrage. 
Hazel Mary Burtenshaw. 
Richard Michael Burton. 
Mervyn Busson. 

Kathleen Calder. 

John Philip Russell Campbell. 
Roger Maurice Carr. 
Archibald John Chalmers. 
Deoram Khandoo Chaudhari. 
John Jule Sloan Chesser. 
John Hugh Cole. 

Richard John Cole. 
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William Gerald Richard Couldrick. 
David Duncan Craig. 

John Coleman Creedon. 

James Dickson Crosbie. 

Roger Edward Cudmore. 

Duncan Penny Cummine. 

Robert Lamont Couper Cumming. 
Alexander Hugh Davies. 
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Sinniah Dharmalingam. 
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Elizabeth Clare Dobie. 

James Duncan Donnelly. 

Noel John Thomas Donnelly. 
John Cameron Doran. 

Roy Forshaw Dorrington. 

Allison Christina Dunbar. 
Anthony Dunnill. 

Michael Kingsley Dunstan. 

Colin Dunster. 
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Thomas Gerald Egan. 

Francis Richard Ellis. 

Sunfei Theodore Eng. 

John Anthony Fennell Evans. 
John Bryan Evans. 

Keith Morton Evans. 

John Fairley. 

Elizabeth Anne Featherby. 

George Leonard Featherstone. 
David Whigham Ferguson. 


Dorothy Jane Osuman Ffoulkes-Crabbe. 


Ronald Martin Finch. 
Joyce Fleming. 

Lalita Mary Fooks. 

Alan Leslie Freeman. 

John Fyfe. 

Brian Gallagher. 

Louise Gallagher. 

Gary Raymond Gerson. 
Sobha Ghosh. 

Vahine Gibbings. 

John Robin Munro Gibson. 
Robert Gillespie. 
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John Bellairs Glass. 

Roger Philip Golding. 

John Edward Goodess. 
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Alexander Raeburn Grieve. 
Jane Margaret Blair Griffiths. 
Margaret Arnold Griffiths. 
Paul Richard Grob. 

Leslie Handel Grove. 
James Desmond Ioven Hall. 


Anthony Clare Halliwell. 
James Stanley Hunter Hamilton. 
Ronald Joseph Hamilton. 
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John Winsor Harcup. 

Alfred Wilson Harcus. 
Alexander Harley. 

Adair George Hazelton Heaney. 
John David Henderson. 
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Peter John Hook. 

Maldwyn Hopkin-Thomas. 
Rimon Gotthelf Hornung. 
Helen Margaret Hoyle. 

John Duncan Webb Hunter. 
John Maxwell Hunter. 
Robert James Hunter. 
Bertram Igbogbahaka. 
Eurwen Harries Innes. 

John James Bowman Irvine. 
Noel Joseph Jackson. 
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Alan Carr Johansson. 

Ivan Claude Johnson. 

Garth Dalmain Jones. 

Jane Margaret Jones. 

Modest Clarence Jones. 
Susan Patricia Jones. 
Richard Albert Jupe. 
Balakrishnan Kamalamma. 
Loyola Michael Kearney. 
Alan Grainger Kerr. 

Michael John Kettle. 

Felix Finbar Patrick Kierans. 
Shirley Jean Knight. 

Jan Antoni Kuzemko. 
Gwenda Dorothy Larkin. 
Bryan Harcourt Latimer. 
Patrick Anthony Lawrence. 
Barbara Joan Ledsom. 

Bruce Leighton Lees. 

Owen Campbell Legg. 
Geoffrey Francis Lewis. 
Thomas Smith Little. 
Cynthia Lucas. 

Adrian Montague Lush. 
Michael Lydon. 

William McConnachie. 

Iain Alexander Macfarquhar. 
Angus Joseph Mackintosh. 
William David Mackay. 
Keith Sheridan Alexander Madgwick. 
Frank Mansfield. 

Ronald Marks. 

Noel Charles Marshall. 
Sheila Christina Martin. 

Ann Romer Matthews. 
Anthony John Membrey. 
Ronald Brown Miller. 
Michael Robert Reginald Moore. 





Donald Leslie Morrison. 
Richard Moulton. 

Philippa Noel Mourant. 
Gillian Kathleen Mucklow. 
Fergus Hyslop Muir. 

John Stewart Munro. 

Patrick Joseph Murphy. 
Andrew Ian Stewart Murray. 
Ian Maclean Murray. 

Mary Alice Murray. 

Soe Myint. 

Jahan Ara Nagshbandi. 

John James Nattrass. 
Christopher Hardy Naylor. 
Khin Khin Ne. 

Ben Totham Jervois Newland. 
Joseph Cyril Nicholson. 

John Lindsay Nimmo. 

Khin Khin Nu. 

Christopher Francis O’Connor. 
Edward Leslie Offerman. 
George Fleming Rhind Ogilvie. 


Charles James Maunsell O’Keeffe. 


Razia Omar. 

Lilian Lawrence Orba. 

Brian William Gordon Orr. 
James Thomas Outred. 

Haroon Rashid Owadally. 
Rodney Kevin Hassard Parker. 
William Francis Parrott. 


Hasmukhrai Manmohandas Patel. 


Lalita Amrit Patel. 

Usha Thakorbhai Patel. 
John Francis Patrick. 
Christine Margaret Peacock. 
Peter Edwin Pearce. 

Gilbert Napier Penlington. 
Charles Russell Phillips. 
Eileen Blossom Phillips. 
Richard William Porter. 
Michael Priest. 

Leslie William Purnell. 
Nigel Angold Purry. 

Carle Emanuel Puvimanasinghe. 
Durgapursad Ramprotal. 
Stewart Arthur Rance. 
Raymond Randall. 

Shanta Vadilal Rangwala. 
Alan James Reeves. 

Terence John Richards. 
Christopher John Riley. 
Michel Elias Rivlin. 

Neville Anthony Robinson. 
Tony Reynolds Robinson. 
Bryan Keith Rogers. 

Jessie Mary Agnes Rogerson. 
David Walter Ross. 

George Barclay Ross. 
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George Clifford Rowe. 
Gargi Rughani. 
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